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The Outlook. 


The Observer Gets His Chance 


O hold out a prospect that an observer officer may 
come to command a squadron of the Fleet Air 

Arm is a novelty in the history of British military 
aeronautics. In the Great War the observers in the 
R.F.C. were a very gallant body of men, most of 
whom wanted to become pilots. In marine flying the 
observer has always been more important than was his 
land confrére, and now the Admiralty is giving the ob- 
server a chance which he deserves but has never had 
before. Among the short-service officers in the new 
“A” branch of the Fleet Air Arm, observers and pilots 
are on the same footing. Once the transfer from Air 
Ministry to Admiralty control has been completed, and 
R.A.F. officers no longer work on the carriers, the 
naval pilots and observers will have equal chances of 
rising to the tactical command of a flight or sub-flight, 
and later on to administrative command of a squadron. 
Fleet Air Arm observers are a unique set of men. 
There is nothing exactly like them to be found anywhere 
outside the Navy, for they have more responsibilities 
than are ‘laid on civil air navigators. The lives of the 
aircraft’s crew, and sometimes of a whole formation, 
depend on the ability of the observer to find his way 
back to his carrier or other starting point across the 
featureless sea. There are no rivers or railway lines to 
help him to identify his position. But navigation is 
only the beginning of the observer’s work. He must 
thoroughly understand the business of naval recon- 
naissance, and be able to interpret what he sees, so that 
he may send the Admiral useful information. He must 
be able to spot for the guns ; he must be able to use his 
wireless set and his machine gun. He must, when on 
reconnaissance, practically control the operations of his 
aircraft. When grave decisions have to be taken, such 
as whether to fly on in search of important information 
when petrol is running low or to make for home while 
the going is good, that responsibility lies on the senior 


officer in the aircraft, who, in a large number of cases, 
will be the observer. In fact, the notion that the ob- 
server is a lower race of man than the pilot no longer 
obtains in the Fleet Air Arm. Both are on the same 
footing. 


Good Brains Needed 


HERE will always be more pilots than observers 

in the F.A.A., partly because the former must 

loom larger in the fleet fighter squadrons, but 
that means no inferiority in the status of the observer. 
The work of the latter is intensely interesting and ab- 
sorbing. It calls for brains, but any man of good 
intelligence can master it. The course of training, first 
in naval subjects and afterwards in fleet air work, lasts 
about a year, but it is after the training is over and the 
officer goes to sea that he amasses experience and 
becomes of real use to the Navy. It is, perhaps, 
natural that the fascination of piloting should have led 
to a certain shortage in applications for observer officers 
in the ‘‘A’’ branch; but when the facts mentioned 
above are more widely known there will surely be many 
young men who will see that seven years as observer 
with a chance of an extension and of a command offers a 
career which is very well worth while. 


Practice for the Observer Corps 
CORRESPONDENT, who is a Head Special in 
A charge of an Observer post in one of the southern 
counties, writes to us that he read with envy in 
our last issue how some pilots of No. 90 (Bomber) 
Squadron will fly at week-ends to give practice to posts 
of the Observer Corps. He says that his post has not 
had a real practice with aircraft since September 13 last, 
and that it is hard to keep up the interest of members 


of the post with only imaginary aircraft. His men are 
mostly working men who are only able to practise in 
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daylight at week-ends ; and at week-ends in his district 
he says that there is no R.A.F. activity, although R.A.F. 
machines roar all over the sky during the week. 

Assuming the facts to be as stated, it seems a very 
serious matter that the enthusiasm of the volunteer mem- 
bers of any Observer post should be allowed to slacken 
for want of co-operation by aircraft. It is not only 
enthusiasm which must suffer in such conditions, but 
aptitude. Everybody realises, or ought to realise, the 
extent to which our prospects of successful defence 
against air raiders depend on prompt reports coming in 
from the Observer Corps ; and the fighter squadrons in 
particular must know that their chances of an intercep- 
tion, which is the end and object of their existence, must 
be gravely diminished if the Observers are not fully 
up to the mark in spotting the enemy quickly and send- 
ing in very prompt reports. Any sluggishness in their 
action may mean that a raid will get through, with 
damage to some important place in Britain, while the 
Hurricanes scour the skies in vain. 

We feel sure that once this point is brought to the 
notice of the authorities steps will be taken at once to 
put matters right. 


More Voluntary Reservists 


N the Service pages of this issue there are two 
important Air Ministry announcements, one 
authorising the establishment of a reserve of 

airmen of the Auxiliary Air Force, and the other estab- 
lishing new branches of the R.A.F.- Volunteer Reserve, 
which will train men for crew duties and for the 
secondary trades of aircraftmen. 

Of the former, it can only be said that this step is 
overdue. Some years ago the Air Ministry instituted a 
Reserve of Auxiliary Air Force Officers, but took no 
steps to provide a reserve of Auxiliary airmen. That 
mistake is now being rectified. 

Apart from the A.A.F., the Volunteer Reserve is the 
only way in which our air arm can draw direct on men 
in civil life for reinforcement in time of war. There, 
perhaps, it was natural and right to make a start by 
concentrating on pilots until the scheme had got on its 
feet and was assured of success. In the event of war, 
casualties are likely to be higher among pilots than in 


any other branch of the Air Force, and the first thing 
was to provide ‘‘ spare parts.’’ Quite lately crew duties 
have been recognised as of the first importance, and so 
it is reasonable to start a reserve of civilians who are 
qualified as wireless operator/air gunners or as ob- 
servers. Ground duties are also sure to increase in time 
of war, and so a reserve of aircraftmen for some of those 
duties will be very useful. 

It will be noticed that V.R. men are not to undertake 
the most highly skilled jobs such as fitter, rigger, or 
armourer, but may supply carpenters, fabric workers, 
photographers, motor drivers, etc. It remains to be seen 
whether entry into these branches of the Volunteer 
Reserve will prove popular. We should imagine that 
the V.R. would not have much chance where there is an 
A.A.F. squadron within reach; unless the latter is unable 
to accept any more recruits. 


An Ocean Tragedy 


LL fatal air disasters are sad, but somehow the 
public is more acutely affected by them when the 
victims are passengers than when they are pro- 

fessional airmen who have made it their business in lite 
to face the chances of the air. For two years the Short 
boat Cavalier has won golden opinions from all who have 
travelled in her between New York and Bermuda, and 
the high compliment paid to her standard of comfort by 
the editor of an American aeronautical paper was 
quoted by Sir John Reith in his speech at the last general 
meeting of Imperial Airways. The holiday-makers who 
set out from New York for a luxurious flight and a 
pleasant time in “‘ the isles of the blest,’’ never dreamed 
that the Atlantic would take its toll of three lives while 
the rest would have to face the appalling ordeal of cling- 
ing to life belts for ten hours in a wintry ocean.” We 
can only be thankful that ten of the company were 
saved. 

Until the enquiry into the accident is held one can 
only speculate as to the initial cause. “‘Icing of the 
engines ’’ was reported in the radio message. This prob- 
ably referred to ice formation in the carburettors, 
although the air intakes are heated. The weather con- 
ditions do not appear to have been very exceptional, 
and the icing is rather difficult to explain. 





JANUARY. 

Thurs., 26th. R.Ae.S. Portsmouth Branch Lecture: ‘“ The 
Wind Tunnel,’ by D. L. Ellis; B.Sc., A.R.T.C., 
A.F.R.Ae.S. 

Tues., 3ist. R.Ae.S. Graduates’ Section Lecture: ‘‘ Influence 
of Airscrews on Engine Design,’’ by F. M. 
Thomas A.F.R.Ae.S. 
R.Ac.S. Isle of Wight Branch Lecture: ‘‘ Light 
Alloy Manufacture,’’ by R. Worsdale. 


FEBRUARY. 
Wed.—Fri., Ist—3rd. Aerodrome Owners’ Association: Air- 
ports Conference and Exhibition. 
R.U.S.1. Lecture: *‘ Air Co- Cy " by Group 
Capt. A. J. Capel, D.S.O., D. F.C 
Thurs., 2nd. R.Ae.S. Yeovil Branch he “ Steel Manu- 
facture,"’ by John Hopcroft. 


Wed. Ist. 


Tues., 7th. R.Ae.S. Joint Lectu-e with I.A.E. and others: 
** Sleeve-Valve Engines,’’ by A. H. R. Fedden, 
D.Sc., M.B.E., M.1.A.E., M.S.A.E., F.R.Ae.S.; 
Institution of Mechanical Engineers, 7.45 p.m 

Fri., 10th. Lancashire Aero Club: Annual Dance, Grand 


Hotel, Manchester. 
Thurs., 16th. R.Ae.S. Lecture*: “Ignition Problems,” by 
Dr. G. E. Bairsto, M.1.E.E., F.Inst.P. 
Fri., 17th. Cinque Ports Flying Club: Annual Dinner and 
Dance, Majestic Garden Hotel, Folkestone. 








Forthcoming Events 


* All these lectures take place at 6.30 p.m. at the Institution of Mechanical Engineers, Storey’s Gate, London, S.W.1. 


Fri., 24th. York and Leeming Flying Club: Annual Ball, 
Harrogate. 
D.H. Technical School: Annual Ball, Hyde | 
Park Hotel, Knightsbridge, 9 p.m. | 
Tues., 28th. Hampshire Aeroplane Club: Annual Diriner | 
and Dance, South Western Hotel, Southampton. | 


MARCH. 
Thurs., 2nd. R.Ae.S. Lecture*: ‘Testing Stability and 
Control,’’ by Ing. A. G. von Baumhauer. 
Thurs. 16th. R.Ae.S. Lecture*: ‘‘Relative Merits of Car- 
buretters and Direct Petrol Injection,” by 
J. E.Elior, F.R.Ae.S.,and F. M. Owner, F.R.Ae.S. 


APRIL. ‘ 
Thurs., 20th. R.Ae.S. Lecture*: ‘* Possible Steel > reall 
ments,"’ by Dr. T. Swinden, F.R.Ae 


MAY. 


Thurs., 4th. R.Ae.S. Lecture*: “ Strength of Thin Meta! 
Construction,’’ by H. L. Cox. 
Sat., 20th. Empire Air Day 
Thurs., 25th. °. Ae.S. : Wilbur “Wright Memorial Lecture by 
Dr. G. W. wis. 
——. 
t., 24th. Roya! Air Force Garden Party. 


JULY. 
Sat. 8th.—Sun., 23rd. Brussels Aero Show. 
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“ Flight" photographs 


This view of the Sunderland I shows to advantage the shape of the planing bottom with the “knife edge ’’ rear step. 


THE SUNDERLAND I. 


A Detailed Study of Our Latest Four-engined Service Flying Boat : Derivation 
from Short Empire Commercial Type : Long Range and High Performance 


HERE are now very few categories of military air- 

craft in which Great Britain cannot claim to be 

supreme in technical quality. Certainly these 

classes do not include the large long-range four- 
engined military flying-boat as exemplified by the 
Sunderland I, a superb example of the distinctive marine 
aircraft produced by Short Bros., of Rochester. 
Already a very useful quantity of Sunderlands has been 
delivered to R.A.F. units at home and overseas, while 
foreign prototypes of comparable size are not yet in 
production. 

Essentially the Sunderland is a development of the Empire, 
or ‘‘C’”’ class, of flying-boat designed for Imperial Airways. 
The fitting of more powerful engines has permitted an in- 
crease of normal all-up weight and, despite the larger hull 
with its gun turrets and other military equipment, an even 
higher performance. 


The Wing 

Structurally, the high monoplane wing is similar to that 
of the Empire boat, but revised design gives a swept-back 
effect. The main plane is built round a spar consisting of 
four Hiduminium extruded ‘‘T’’ sections, two at the top 
and two on the bottom surface, the flanges following the 
section of the wing. Tubular struts, running vertically and 
diagonally, brace the top and bottom booms. The two 
trusses thus formed taper in plan form toward the wing 
tip and are connected by drag members which take the 
form of comparatively small extrusions, also of ‘‘T’’ sec- 
tion, and light alloy members shaped to the wing profile. 
Incidence wires run diagonally between the front and rear 
corners of the spar ‘‘ box.”’ 

The leading and trailing edges are built separately, the 
former being made up of a series of shaped diaphragms 
while the latter has ribs of ‘‘T’’ section extrusions. The 
wing tips may be detached as units. 

Three fuel tanks are housed between the spar trusses, and 


holes are cut in the skin covering to permit entry when these 
are installed. The covering is of Alclad with countersunk 
riveting. 

Typically, each nacelle has seven frames, interconnected 
by stiffeners of ‘‘V’’ section. Sections of the leading edge 
of the main plane are made to hinge forward alongside the 
nacelles to form maintenance platforms 

Ailerons are of the Frise type, embodying a spar of two 
channel sections 

As on the Empire boat the flaps are of the patented 
Gouge type, which give a substantial increase in wing area 
in addition to providing the normal flap effect. Each flap 
has three longitudinal members with transverse ribs, and 
is supported by four arms. An electric motor for operating 
the flaps is mounted on the upper deck and drives a 
torque shaft through a gear-box arrangement. 

The wing floats are similar in construction to those of the 
Empire boat, with tubular struts braced by streamline wires 
Elevators, fin and rudder also follow previous Short prac- 
tice; the elevator and rudder have trimming tabs of 
mahogany. 


Controls 


All controls, except those of the ailerons, are duplicated, 
appropriate locking gear being provided in the cockpit for 
use when the machine is moored. The locking system takes 
the form of a pronged handle, inserted through extruded 
channels fitted to the control duct and passing through links 
on the control rods. There are spring-loaded oil dashpots 
on the levers of all the main control surfaces to prevent 
sagging due to variations in temperature, etc 

The hull embodies vertical frames of channel section 


interconnected by stiffeners of ‘‘Z’’ section; the sheeting is 


riveted on longitudinally with countersunk rivets, the 
resulting surface being quite flush. Before being riveted 
into position the sheeting 1s treated anodically. The hull is 
divided, for structural purposes, just aft of the rear step, 
(Continued after double-page drawing.) 
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THE SUNDERLAND |! 


NTENDED for long-distance reconnaissance, patrol and bombing operations, the Sunder- 

land I (four Bristol Pegasus XXII, giving 1,010 h.p. for take-off) is already extensively 

used by squadrons of the Royal Air Force. This special Flight drawing—prepared 

with the co-operation of the Air Ministry and Short Bros., the manufacturers—gives an 
indication of its size and comprehensive service equipment. 
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which, incidentally, is different from that on the Empire 
boat, being faired to a vertical knife edge. A number of 
watertight bulkheads, or partial bulkheads, in the hull per- 
mit any compartment to be flooded without the water over- 
flooding into adjacent sections in the hull. 

There are two large doors, one near the bow on the 
port side and the other on the starboard side just forward 
of the rear step. The pilots’ compartment is generally 
similar in design to that of the Empire flying boat, but is 
placed much farther aft in relation to the bow. 

The hull is divided into two decks, the upper accommo- 
dating two pilots side by side, a navigator, wireless opera- 
tor and engineer. Details of the accommodation and the 
equipment may be studied in the specially prepared Flight 
drawing on the two previous pages. 


Internal Equipment 


Towards the rear of the upper deck, which extends to a 
point just aft of the main plane, is stowage for flares and 
maintenance cradles. The lower deck embodies the moor- 
ing compartment, lavatory, officers’ wardroom, galley and 
quarters for the crew. The wardroom and crew’s quarters 
have bunks and folding tables. The upper deck is reached 
either by a stairway adjoining the lavatory or by a ladder 
from the galley. 

Apart from the usual marine equipment (anchor, drogues, 
bollards, etc.), there is a fitter’s work-bench with vice; 
flares, with an appropriate launching chute ; and provision 
for a camera. Other items of Service equipment include 
marine distress signals, smoke puffs, microphone and tele- 
phone system, two collapsible dinghies and awnings for use 
while at moorings in hot climates. The galley has a 
cooker, fresh-water tanks, paraffin tank, draining rack and 
an ice chest. 


The design of the pilots’ enclosure on the Sunderland is generally similar to that on the Empire boat. 
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SUNDERLAND L 
General Purpose Military Flying Boat. 
Four Bristo! Pegasus XXII engines (840 h.p. at 4,000ft.) 
DIMENSIONS, 
112ft. Opin. 
85ft. 4in. 
S2ft. lin 
1,487 sq. ft. 


Span 

Length 

Height (on beaching chassis) 
Main plane area 


WEIGHTs. 

28,290 Ib. 
11,400 Ib. 
830 Ib. 
5,180 Ib. 
45,700 Ib. 
15,250 Ib. 
1,150 Ib. 
49,870 Ib. 


Weight empty... . —_ 
Petrol (normal load) 1,520 gall 
Oil (normal load) 92 gal. 
Service load plus crew 

Normal all-up weight 
Overload petrol (2,034 gal 
Overload oil (128 gal.) 
Overload all-up weight 


PerrormMance (Normat Loap). 

210 m.p.h. at 6,250ft 
178 m.p.h. at 5,750ft 
80 m.p.h. 

1,200 ft./min. 
20,500ft. 


Maximum speed 

Maximum cruising speed (normal r.p.m.) 
Minimum flying-speed 

Rate of climb—-sea level 

Service ceiling... 

Time to take off (10 m.p.h. wind 
Normal range still air 


23 sec. 
1,670 sea miles. 


Overload range still air 2,500 sea miles 


Apart from a heavy bomb load, accommodated in the 
hull, there are two Nash and Thompson power-driven gun 
turrets (bow and stern) and two midships gun mountings. 

(Continued on page 79.) 


“ Flight” photographs. 
The layout of controls is 


likewise similar, though items of equipment impart a military—or perhaps naval—air. 
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An impressive view taken from 

the rear gangway showing how 

the hull is divided into two decks. 

The formation of the structure 
is also in evidence. 


The turret in the nose is 
arranged to be retracted. rear- 
ward to permit mooring opera- 
tions. This operation is effected 
manually. 

The floor of the front gun 
position is hinged ; when this is 
folded down the position may be 
used for mooring and, when up, 
the floor acts as a footrest for 
the gunner. There is a small 
flap which forms the bomb 
aimer’s seat. 

Although the prototype 
Sunderland was fitted with 
Bristol Pegasus X engines, all 
the production machines have 
Pegasus XXIIs. The Pegasus 
XXII is the latest medium- 
supercharged unit of the Pegasus 
range and is rated at 840 h.p. 
at 4,000ft., the maximum power 
for all-out level flight being 890 
h.p. at 6,500ft. For take-ofi 
1010 h.p. is available. De 
Havilland three-bladed  two- 
position variable-pitch airscrews 
are standard. The engines are 
installed in standard Bristol 
long-chord cowlings with nose 
type singie outlet exhaust col- 
lector rings and trailing edge 
gills. The collector ring on the 
port inner engine feeds into a 
Igng pipe which passes into the 
main plane and is fitted with a 
muff type boiler for heating. 
Electric starters, Duplex fuel 
pumps and Exactor hydraulic 
engine controls are standard 
equipment. A particularly use- 
ful feature is the slow-running 
cutout system, the engines 
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Flight" photograph 


It will be seen in this view that the low turret can be slid back to permit mooring operations. 
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Mr. Lankester Parker, who tests the 
Sunderlands before delivery, surveys 
casting-off operations. 


having valves which cut off the fuel 
supply to the slow-running jets. The 
engineer's control panel. has four 
pyrometers apart from more common 
dials. 

In a special fireproof compartment 
in the leading edge of the starboard 
ring is a little A.B.C. two-cylinder, 
four-stroke engine for driving acces- 
sories for refuelling and bilging pur- 
poses, in addition to a dynamotor for 
accumulator charging. 

The Sunderland has six fuel tanks 
in the wing, three on each side of the 
hull. The inboard pair of tanks hold 
between them 1,058 gallons; the 
intermediate pair 711 gallons ; and the 
outer pair (employed for the overload 
condition) hold 265 gallons. Arrange- 
ments are made for jettisoning the fuel 
from the inner tanks. Oil is carried 
in four tanks, one in each engine 


nacelle, the normal capacity of each being 23 gallons. 
Apart from all the usual flying and navigation instru- 
ments, special interest attaches to the four compasses. 
is fitted at the observation hatch, being interchangeable at 
port and starboard sides; a second is placed at the knee 
level of the port pilot; the third has a corresponding 
position on the starboard side; and the fourth is on the 


upper deck. 


The Sunderland in which the writer flew on a test flight 
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“ Flight” photogra; 


was fitted with a retractable dome to permit the navigator 
to make observations. 

So far as one could gather, Mr. Lankester Parker had 
the machine off the water in something like twenty seconds. 
Although the flying characteristics are generally similar to 
those of the Empire boat, pilots who have flown both 
machines comment on the psychological difference made by 


the longer stretch of hull forward of the pilot’s cockpit ip 


the Sunderland. 


CONTRIBUTORS TO THE CONSTRUCTION OF THE 


Accles & Pollock, Ltd., Stainless and mild steel 
tubes 

Aircraft Materials, Ltd., Sundry supplies of A.G.S 
parts, rivets, steel, etc 

Amal, Ltd., Pressure reducing valves. 

Arens Controls, Ltd., Flexible controls. 


Avon India Rubber Co., Ltd., Sundry rubber 
bushes, et< 

Bakelite, L.td., Bakelite sheet 

Beckett, Laycock & Watkinson, Ltd., Window 
channel 

Belfast Ropework Co., Ltd.. Hemp and manilla 
ropes 


Birmingham Battery and Metal Co., Ltd.. Copper 
tube 

Bell's Asbestos and Engineering Supplies Co., 
Asbestos goods 

Benton & Stone, Ltd., Pipe couplings, etc 

J. Beresford & Sons, Ltd., Water taps and fittings 

Birwabright, Ltd., Birmabright tubes 

Blake & Sons, Blake toilets 

Thos Bolton & Sons, Ltd., Brass bars and sheet 

D. H. Bonnella & Sons, Ltd., A.G.S. parts 

James Booth & Co., Ltd., Dural bar, sheet and 
tubes, etc 

Bowden Engineers 


Ltd., 


Ltd., Bowden clips 


Breeze Corporation of Great Britain, Ltd., Elec- 
tncal fittings 

Bristol Aeroplane Co., Ltd., Engines. 

British Aluminium Co., Ltd., Aluminium shect, 
tubes and ingots 

British Celanese, Ltd., Celastoid sheeting 

British Insulated Cables, Ltd., Electric cables 

British Ropes, Ltd., Wire ropes and slings 

British Mechanical Productions, Ltd., Stainless- 
steel bolts 

British Thomson-Houston Co., Ltd., Electrical 
equipment 

Brown Bros. (Aircraft), Ltd., A.G.S. parts 

Bruntons (Musselburgh), Ltd., Streamline wires 
and tie-rods 

Burley, Ltd., Rubber supplies, hose, etc 

J. Burns, Ltd., Bakelite. 

Callender's Cable and Construction Co, Ltd., 


Electric cables 
L. Cameron and Son, Camloy sheet. 
Carr Fasteners Co., Ltd., Fasteners. 
Cork Manufacturing Co., Langite sheets and cork 
floats. 
Cornercroft, Ltd., Pressings. 
Corona Engineering Co., Machining. 
J. A. Crabtree and Co., Ltd., Plugs and sockets 


Dashwood Engineering, Ltd., Machined parts, 
bolts, ete 
Davey and Co. (Londen), Ltd., Shackles and 


thimbles 

De Bergue Patents, Ltd., Patent rivets 

Dexine, Ltd., Dexite fittings. 

Dover, Ltd.. Doveriting 

Dunlop Rubber Co., Ltd., Tyres and wheels 

Ellison Insulations, Ltd., Tufnol bars and tubes 

Exactor Control Co., Ltd., Throttle controls 

Expanded Metal Co., Ltd., Expanded duralumin 
and aluminium sheet 

Everitt and Co., Ltd., Tubular rivets 

Firth Vickers Stainless Steels, Ltd 
bars 

Flexo Plywood Industries, Ltd 

Gallay, Ltd., Heaters 

Graviner Manufacturing Co., Ltd., Fire equipment 

J. J. Habershon and Sons, Stainless steel and 
carbon steel sheets and strips 

Hall and Hall, Ltd., Corkinsert and 
material 


Stainless steel 


Aircraft plywood. 


Hallite 


Hammond Engineering Co., Ltd., Machining 


Henley’s Telegraph Works Co Ltd., Electric 
cables 
High Duty Alloys Ltd., Aluminium alloy 


sheets, etc 

Hofimann Manufacturing Co., Ltd., Ball and roller 
bearings 

Wm. Jessop and Sons, Ltd., 
forgings, sheets, etc 

Lake and Elliot, Ltd., 
steel castings 

Lightning Fasteners, Ltd., Lightning fasteners 

C. Lindley and Co., Ltd Machining 
bolts, etc 

Lissen, Ltd., Machining special parts 

McColl’s Asbestos Rubber Co., Rubo gasket 

MacEchern and Co., Ltd., Fibre sheets 

Manganese Bronze and Brass Co., Ltd., 
bushes 

John Marston, Ltd., Oil coolers 

May and Baker, Ltd., Rhodoid 

M.R.C., Ltd., Teleflex controls 

Mills Equipment Co., Ltd., Safety belt 

Mollart Engineering Co., Ltd., Ball joints. 

Mosers, Ltd., A.G.S. parts (various). 

Northern Aluminium Co., Ltd., Aluminium alloy 
sheets, bars, etc., and extrusions. 

S. W. Opperman, Ltd., Machining and assembly. 

Pobjoy Airmotor and Aircraft, Ltd., Machining 
and assembly. 


Stainless-steel bars, 


Jacks and commercial 


special 


Oilite 


SHORT SUNDERLAND 


J. Penny and Sons, Mild steel sheets 
Phosphor Bronze Co., Ltd., 
Philips Telescopic Taps, Ltd., 


Phosphor-bronze bars 


Telescopic taps 


Power Flexible Tubing Co., Ltd Aviofiexus 
tubing 
Renold and Coventry Chain Co., Ltd., Chains 


Reynolds Tube Co., Ltd., Aluminium alloy sheets 
tubes, bars, extrusions, etc 
Robertson Coolers, Ltd., Oil « 
Ross, Courtney and Co., Ltd., 
Rotax, Ltd., 
Rotherham and Sons, Ltd., 
Owen and Co Ltd 


volers 
Terminals 

Electrical equipment 

Drain taps, etc 

Rubery AGS paris 
various) 

George Salter and Co., Ltd., Springs 

Serck Radiators, Ltd., Radiator tubes 

Superflexit, Ltd., Superflexit tubes 

Simmonds Aerocessories, Ltd., Simmonds nuts 

Skefko Ball Ltd., Ball and roller 
bearings 

Smith's Aircraft Instruments, Instruments 

Smith's Stamping Works, Ltd., Dural stampings 

Sorbo, Ltd., Sponge rubber 

Spencer, Moulton and Co., 
buffers, etc. 

Sperry Gyroscope Co., Ltd 
Sperry equipment 

Spring Washers, Ltd., Spring washers 

Sterling Metals, Ltd., Castings 

J. Stone and Co., Ltd., Dural rivets and Elektron 
castings 

Taw Manufacturing Co., Ltd., 
nings 

Tecalemit, Ltd., 

Televel, Ltd., Fuel gauges 

Technical Rubber Co.,  Ltd., 
rubber 

H. Terry and Co., Ltd., Anglepoise lamps 

Timmins and Co., Special bolts, etc. 

Triplex Safety Glass Co., Ltd., Aero glass 

Tuck and Co., Ltd., Packing rings 

Tungum Sales Co., Ltd., Tungum sheet 

Tyer and Co., Ltd., Fasteners 

Venesta, Ltd., Plywood 

Vokes, Ltd., Oil cleaner 

Weston Electrical Instrument Co., Ltd., 
meters 

Whitely Products, Ltd., Rubber cord 

H. Wiggin and Co., Ltd., Monel metal sheets 

Wilkinson Rubber Linatex, Ltd., Linatex rubber 

Woods, Sons and Co., Wire rope, insulated sleeving 

A. M. Young and Co., Ltd., Special bolts, etc. 


Bearing Co., 


Ltd., Rubber 


Shock absorbers and 


Aluminium spina 
Greasers 


Petrol-resisting 


Pyro- 
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Flying and Social Activities 


LONDON. ' : 
WING to the bad weather last week, only 25 hr. 20 min. flying 
O was completed by the club. 


WESTON. ; 
High winds all the week made instruction almost impossible, but 
§} hours were flown by the club and another four on charter work. 


IPSWICH. 

Seventy-eight members attended a successful club dance on 
January 14. Flying time for the week totalled 21 hours, but was 
curtailed by gusty winds. 


MARSHALL’S. 

Three members of the Civil Air Guard—Messrs. Melville, Cole and 
Waller—made their first solos last week, and a flying total of 
57 hr. 30 min. was recorded. 


THANET. 

The wee k’s flying time up to January 17 was 44 hours, although 
only 3} days were available for instruction. Mr. P. D. Smith and 
Mr. W. Mills have made their first solo flights. The fortnightly 
dance was held on January 13. 


ROMFORD 

The heavy rain was chiefly responsible for the handicapping of 
flying activities to the minimum last week and only a few hours 
were logged. On Saturday a talent concert was held at Maylands, 
the turns of which were given by members. 


SOUTH COAST. 

The first meeting of the new committee met on January 22. 
small batch of applicants were medically examined and enrolled in 
the club section of the C.A.G. They will fill the ab inilio vacancies 
left by the members now flying solo Bad weather has been 
prevalent 


YAPTON. 

Civil Air Guard members have put in 45 hours’ flying during 
the past three weeks ended January 21, while club flying totalled 
10 hr. 15 min. Fourteen members are now flying solo and several 
others are ready to commence, while three others have qualified 
for their ‘‘ A ”’ licences 


NEWCASTLE-ON-TYNE 

Although the bad weather stopped flying on four days and cur- 
tailed it on all others, a total of 61} hours was flown during the 
fortnight ended January 20. Fifty-two hours of this was contributed 
by the Civil Air Guard. The usual lectures were well attended, but, 
apart from the regular North-Eastern Airways, there were no visitors 
at the aerodrome. 


PORTSMOUTH. 

The first social event of the recently formed Portsmouth Civil 
Air Guard Social Club was held at the Airspeed Social Hall on 
Friday, January 13, when over 100 members participated. B.B.C. 
artists contributed to the entertainment, and music was provided 
by the St. Louiens Band. Flying during the last three weeks reached 
51 hr. 20 min., of which 32 hr. 10 min. was put in by C.A.G. 
members. Fourteen members have now qualified for their “A” 
licences. 


KARACHI, 

The Karachi Aero Club held a two-day meeting of the various 
clubs. The first day a formation flight was made on the occasion 
of the opening of the newly constructed airport building. The next 
day the Air Kally competitions were held and many clubs par- 
ticipated. A banquet wound up the events of the day, when the 
trophies were presented by the Governor of Sind. The total flying 
for December amounted to 240 hr. 15 min., which includes 
33 — 45 min. cross-country flying. Mr. M. R. Soni completed his 

’ licence tests. The ground engineering section has had a busy 
om. especially in view of the Air Rally, when all machines were 
in commission. 


NORFOLK AND NORWICH. 

Authorisation has been received to enrol a limited number of 
“yr arv a members of the Civil Air Guard. As the response to 

> C.A.G. scheme has been so great that considerable time must 

— before all applicants can receive their flying training, a series 
of lectures is being arranged for which probationary members will 
ve accepted The lectures will cover useful information on the 
theory of flight, use of controls, rules of the air, aircraft construc- 
tion, aero engines, etc. These members will not be required to 
undergo medical examination or to sign full enrolment forms until 
they are accepted for flying training, nor will they be allowed to 
wear the uniforms of the C.A.G., but they will be entitled to wear 
a button-hole badge. 

Strong winds at the beginning of the week, followed by bad 
visibility, have kept the flying hours down to a figure as low as to 
be unworthy of mention. 
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C.A.G. News 


EXETER. 
Last week's flying time was 15 hours. There were three days of 
squally winds and one of heavy rain. 


HANWORTH. 

A total of 1: hours flying was returned for the week ended 
January 20. No flying was possible for five days owing to adverse 
weather conditions. 


BARTON (BEDS). 

The Bedford School of Flying has just taken delivery of its sixth 
machine—a Moth: The weather was not very good for flying last 
week. Several new members joined 


READING 
Bad weather has much curtailed flying, but four members have 
managed to go solo and three others have obtained their “A” 


licences, including the first lady member of the C.A.G.—Miss Diana 
James. 


PLYMOUTH AND DISTRICT. 

The week ended January 17 started excellently, with over 30 hours’ 
flying in three days, but the weather closed in on the Saturday 
and has not improved since. Mrs. R. J. B. Pearse (wife of the 
manager) and Mr. S. Rivers have made their first solo flights 


HYDERABAD. 

Visits to Bombay, Sholapur, Madras, Karachi and Bhongir were 
some of the cross-country flights made by the Hyderabad Flying 
Club, and a flying total for December of 58 hr. 45 min. was logged 
Lt. S. K. Ali Zaidi completed his first solo and Mr. Syed Jaffer Ali 
obtained his “ A ”’ licence Lt. Col. A. J. Muirhead, Under-Secretary 
of State for India, arrived from Jhansi in an Airspeed Envoy, leaving 
for Madras after a short rest. 


BROOKLANDS. 

The Headquarters of No. 11 Ait Defence Cadet Squadron were 
taken over on January 10 and drills and lectures will now take 
place twice weekly The Squadron is well on the way to full 
strength, but there are still a number of vacancies to be filled 

One enterprising member has named his new machine ‘* Dynamite 
Flyer II,”’ as his wife is named Diana The lady in question, 
however, has different views on the subject. ‘ 

The continuous bad weather has had its effect on the flying total, 
but one height test was flown off—that by Mr. Longhurst 


BOMBAY. 

The club was represented at the Karachi Rally by four Moths, 
and Prince Daljit Singh carried off the pnzes in the aerobatic and 
instrument-flying competitions The fiving time for December— 
269 hr. 45 min.—has been the highest total flown during December 
since the starting of the club in 1929. Five members qualified for 
their pilots’ “ A ’’ licences Ihey were Messrs. K. A. Zaveri, A_ J. 
Patel, H. S. Ratnagar, E. Pinto and A. M. Thom Mr. K. H. 
Marfatia renewed his ‘‘ B"’ licence. Cross-country flights were made 
to Bangalore, via Kolhapur and Poona An Army Co-operation 
Squadron of the Royal Air Force was in Bombay for 15 days and 
gave a display of formation flying to club members 


BENGAL. 

One of the club aircraft, together with a privately owned Moth, 
attended the Karachi Air Rally, where quite a good show was put 
up, though no prizes were obtained. The trip to Karachi was made 
there and back with little incident; the distance totalled 3,000 miles 
and afforded very good experience, as navigation over some areas 
is rather tricky. 

The vice-president of the club, Mr. H. I. Matthews, has just 
returned to Dum Dum after a. trip to Java. During Christmas 
several ruling chiefs flew down in their own machines, including 
the Maharaja of Kashmere and the Maharaja of Jaipur in his Vega 
Gull A flying total of 96 hr. 10 min. was logged for December, 
despite the fact that only one machine was in commission 


CINQUE PORTS. 

The Civil Air Guard training is going on steadily, and during last 
week Miss Small and Mr. Swift completed successful first solos, while 
Messrs. Blacklocks and Parnell and Miss Davies passed their “A” 
licence tests. On looking back over the past three months, it is 
gratifying to note that of the fifty C.A.G. members undergoing train- 
ing fourteen have obtained their “ A" licences, ten others have 
flown solo and should shortly qualify for their “‘ A” licences and 
about thirty members who have not yet been accepted for flying 
training have attended a course of four aviation lectures 

With regard to the general club flying during 1938, although the 
total number of hours flown was 180 fewer than in 1937, 41 “A” 
licences have been obtained as against 26 in 1937. Mr. Warner (chief 
steward) completed his tenth year of.service with the club and 
was presented with a small gift. Mrs. Ann Davis (managing director) 


has now returned from her holiday. The annual dinner and dance 
will be held at the Majestic Garden Hotel, Folkestone, on Friday, 
February 17. Full details may be obtained from the secretary. 


Despite the general wintry conditions, flying was quite satisfactory 
iast week 
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THE ROYAL 


News and Official Notices for 


British Air Prestige 
FFICIAL confirmation of notable achievements in British 
aviation, in both power flight and gliding, was received 
during the week by the Royal Aero Club. 

In the first place, international acceptance was received of 
the distance record established by Royal Air Force pilots in 
Vickers Wellesley aeroplanes during November, 1938. The 
first of these was the non-stop flight from Ismailia to Koepang, 
a distance of 10,715.448 km., made by Fit. Lt. H. A. V. Hogan 
and crew. 

The second flight improved on this one and set up a world’s 
distance figure of 11,520.421 km. It is unique in that this 
record is accepted by the Fédération Aéronautique Inter- 
nationale for two aeroplanes. One was commanded by Sqn. 
Ldr. R. Kellett and-the other by Fit. Lt. A. N. Combe. 

The second notable event is the granting of four more 
**Silver C’s,’’ or high-performance-soaring badges, to British 
glider pilots. The names are: J. H. Saffery, P. M. Thomas, 
E. L. Raphael and Alan Davies. 

Mr. Thomas, during the distance section of the test, flew 
more than 100 miles, and Mr. Davies, during the height section, 
rose to 4,300ft. above his starting point. 

In all 20 ‘Silver C’s’’ have been gained by British pilots 
in 1938, the same number as in the previous year, but during 
1938 one ‘‘Gold C’’ was obtained—by Mr. P. A. Wills. 


Aerodromes and the C.A.G. 
A NEW aspect of the problem of providing for the training 
of Civil Air Guard members was discussed at a meeting 
of representatives of the Executive Committee of the General 
Council of Light Aeroplanes Clubs and the Aerodrome Owners’ 
Association, held on Wednesday, January 18. The Aerodrome 
Owners are anxious to arrive at an equitable charge for the 
increased use of aerodromes likely to result from the training 
Alternative schemes were proposed, one based on the increase 
of flying hours above the normal club activities, the other on 
the increased number of aircraft. In view of the widely vary- 
ing terms of agreements between aerodrome owners and clubs, 
the matter is being further investigated. 


Hitler's Stronghold 
A™= pilots are warned of intensive air firing activities in the 
region of Herr Hitler's country house at Berchtesgaden 
A German notice to airmen indicates that the danger area will 
extend over the whole of the region up to a height of 4,000 m. 
Firing will go on during the hours of daylight on Janu- 
ary 26, 27 and 30, February 1-3, 9, 10, 13, 15-17, 23, 24, 27 
and March 1-3. 
Airmen are warned not to fly over this area. 


Air News 


Ecyrpt.—A new aerodrome, open to all types of aircraft, has 
been opened at Minya. 
France. —Many aerodromes are still reported unserviceable 
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owing to the thaw. A metalled runway is being built at Bor- 
deaux-Merignac. 

FRENCH Inpo-Cu1na.—The metalled runways at Saigon 
(Tan-Son-Nhut) airport are being extended. 

GerRMANY.—In addition to the Berchtesgaden firing practice 
area already mentioned, airmen are warned not to fly over 
an area near Erfurt during many days of a period extending up 
to April 5. The limiting height of the danger zone is given at 
500 m. above ground level 

GREECE.—Janina and Agrinion.aerodromes were reported 
waterlogged at the end of December, and unfit for use till 
further notice. 

HoLianp.—The surface on the west side of Waalhaven aero- 
drome and the ground near the landing circle is reported soft. 

New ZeaLAND.—Particulars have been received of new aero- 
dromes and extensions to existing aerodromes. 

SoutH-West Arrica.—Levelling operations are in progress 
at Windhoek. 

TuRKEY.—Two W/T masts, each over 8o0oft. high, have been 
erected at Etimesut, near Ankara. Flight over the village 
and hill of Etimesut is prohibited. The locality is on the air 
route between Ankara and Eskishehir. 

AVIATORS’ CERTIFICATES 








No. Name. | Club or School. Date. 
a _ —E— ——————— _ 
16,875 | Daniel Wilson Skillman No. 1 E. and R. F.T.S. | 

(Hatfield) 29.12.38 
16,876 Eric Lawrence Galley Grimsby 7 . ; 9 1.39 
16,877 | John Fallan ‘ 7 Portsmouth ° | 12. 1.29 
16,878 Albert Thomas Charles Gifford | Thanet ; ; 11. 1.39 
16,879 Basil Henry Francis Templer . London Air Park ... . 1. 1.39 
16,880 | Hubert Bonham Alured Faunce- | 
de-Laune : . Kent ‘ iia . 12. 1.39 
16,881 Robert Henry Burnell Matthews | Romford | 12. 1.39 
16,882 | George Wilberforce Petch Hod- | 
ding’ .. ; “ .. | London lias Mie . 10. 1.39 
16,883 | George Rowley Merrymarn Buley | Kent oes ese | 12. 1.39 
16,884 Harold Victor Anson Kent 7“ -_ --- | 10. 1.39 
16,885 Leslie Theodore Phipps Worcester ... | 15. 1.39 
16,886 | John Edward Howard. London Air Park | 13. 1.39 
16,887 | Stanley Prain Strathtay | 13. 1.39 
16,888 Eric Gordon Barwell University ... = eos | 21.12.38 
16,889 Arthur Sinclair Cannon ... | Cambridge ... eee «- | 10. 1.39 
16,890 Stanley Arthur Vincent Roper | Cambridge ... on ae 13. 1.39 
16,891 Montgomery Richmond Dry- 
burgh . | Scottish ose _ . 22.12.3 
16,892 | Charles Nairn Small | Redhill anid bis - | 16. 1.39 
16,893 | Roy Thomas Philip | Redhill »* ‘enn ee 
16,894 John Evans a | Liverpool ‘ : 11.12.38 
16,895 Norman Henry Jackson Smith Liverpool " eee | 14. 1.39 
16,896 | Stanley Herbert Hills . | Herts and Essex ... --- | 16. 1.39 
16,897 | John Baddeley Bagot Ferguson | Worcestershire : ~ 17. 1.39 
16,898 William McLellan . : Scottish ‘ . . 13. 1.39 
16,899 Arthur Owen Conner | Brooklands ‘ on | aa 2 
16,900 Thomas Henry Dinnis | Eastbourne... = . 5. 1.39 
16,901 | Walter Robert Potter ... ... | South Coast aie |} 8 1.39 
16,902 | William Arthur Bird .. ... | Border ; 10. 1.39 
16,903 | John Shirreff Milner Helme ... | Redhill ; ad } 12. 1.39 
16,904 | Mary Morva Dennis Owen | 
Davies : = Cinque Ports y 13. 1.39 
16,905 | Christopher James Sillavan | Lancashire 14. 1.39 








. CAG. PROGRESS 


IVIL Air Guard progress was reviewed when the Com 
missioners held their first meeting of this year on January 
11. Outstanding points are as follows :— 

More than 5,550 C.A G. members have passed their medical 
examination and have been enrolled, but complete figures up 
to the last day of 1938 are not yet available. 

More than 1,380 members now possess ‘‘A’”’ licences, and 
about 3,550 of the enrolled members are being taught to fly. 

Some 60 clubs in all parts of the country are participating 
in the scheme, and approximately 330 aircraft are being used 
for instructional purposes, 

The Conimissioners are negotiating for increased training 
facilities for members in the neighbourhood of Worcester, 
Shoreham, Liverpool, Shrewsbury, Ryde, Coventry and 
Oxford. 

They have secured. with the consent of the Air Ministry, the 
loan of a Link trainer. If trials are successful, the question 
will arise of making further use of these trainers for Civil Air 
Guard purposes. 

Agreement in principle has been reached with the Air Minis- 


try to give flying experience to specially selected C.A.G. mem- 
bers on Service-type aircraft where such experience can be 
given without interference with R.A.F. training. Progress has 
also been made with the scheme for reclassification of members, 
regarding which an announcement will be made later. 

The Air Ministry has agreed to contribute to the cost of the 
lectures which are being given to members awaiting flying 
training. 

Supplies of C.A.G. uniforms are now available and arrange- 
ments have been made for distribution of uniforms to all en- 
rolled members. 

Subsidies paid by the Air Ministry to flying clubs engaged 
in C.A.G, training during the first three months of operation 
are as follows :— 

September ....ccce.-corcsese 31,108 


OBOOROT oc cccccccccce- cove 246,980 
PRUGNOR a ocesdevetevesess 35205 


£40,82 
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TOPICS 
of the DAY 


By “Indicator” 


Ask the Airline Pilot 

HERE seems to be a general and well-founded idea 
T amongst pilots that they are not sufficiently often 

considered by designers and operators when new 

types are being produced. In the light aircraft cate- 
gory it is all comparatively easy, because the manufac- 
turer knows perfectly well that if the club instructors 
develop a dislike of any particular characteristic in a 
machine they will prevent the committee from making a 
purchase and almost as easily prevent the local-grown 
prospective private owner from obtaining the machine in 
question. The manufacturers, therefore, must produce 
what is wanted, and in the amateur world the pilot is 
king. 

To some extent, too, the military pilot is in not too 
bad a position, since the new types are passed as being 
fit for use by other and selected Service pilots, whether at 
Martlesham or at the different squadrons. In the old days 
every new machine went the rounds before it was finally 
ordered in quantity, and even now it is the pilots rather 
than the people in offices at the Air Ministry who decide 
on specifications and on the desirable limits in the per- 
formance versus safety quarrel which is going on all the 
time. 

In this country, at any rate, the average transport pilot 
is left almost entirely in the dark until he is told to go 
along to such-and-such an aerodrome and be passed off 
on to some new type which has been purchased. This is 
where the G.A.P.A.N. should have stepped in, and where 
the newer B.A.L.P.A. is attempting to make radical 
changes. 

There is no doubt at all that one or two pilots from any 
company which is ordering new machines should be tem 
porarily attached to the firm which is manufacturing them 
—from the moment when the work on the mock-up starts 
to the time when the first test flights are being made. 
Whether such an arrangement is economically reasonable 
is neither here nor there; economics must take second 
place to safety, and it is the transport pilots who have 
to put up with the results of the designers’ brainstorms. 

Not that one has anything against test pilots, but, quite 
naturally, they carry out most of their flying in fairly good 
conditions. Usually it is not until the first of a series of 
new machines is handed over to the operating company 
that it is discovered whether this machine is easy to fly in 
continuously blind conditions and, in particular, during a 
blind approach, when absolute stability in all axes and at 
comparatively low speeds is essential. 


Present-day Demands 
IFFERENCES of opinion among pilots are inevitable, 
but there are certain broad demands which all of them 

make on a transport machine, and these demands are so 
much more important to-day when, at least during the 
winter months, instrument flying is the rule rather than 
the exception. And it is only during continuous instru- 
ment flying that a machine’s minor deficiencies become so 
important. 

Nor is it enough that a machine should fly properly 
with a full load at cruising speed ; it is even more impor- 
tant that it should be stable at approach speeds of the 
order of 100 m.p.h. or less. Directional and lateral 


stability are not so important, but any lack of longitudinal 
stability is both worrying to the pilot and extremely dan- 
gerous to all concerned. 

Over-sensitivity in trim is almost as bad as simple in- 
stability, because during a blind approach, whether on a 
succession of bearings or on an ultra-short-wave beam, 



















the course is continually being altered. If, during every 
slight turn to the right or left, the machine becomes 
nose heavy to the extent of requiring an accurate re-trim, 
the conditions-are made more than difficult because the 
essential features of a safe blind approach consist of the 
maintenance of a constant speed and of a constant and 
regular rate of descent. A minimum change of engine 
trim is also valuable, because a blind approach is often 
made at different throttle openings. 

It would be a distinct advantage if all bhnd approaches 
could be made with the throttles permanently set to give 
the minimum power necessary to maintain level flight at 
about 30 m.p.h. above stalling speed. With the normal 
technique, which involves fairly steep glide at the begin- 
ning of the approach, this would mean that the speed 
would be high for a start and would automatically decrease 
as the trimming wheel or crank was used to flatten out 
the approach. Only when the wheels have actually 
touched (in the case of tricycle undercarriages), or when 
the aerodrome boundary has been seen and crossed, and 
the machine's attitude has reached that of a three-pointer, 
would the throttles be closed 


Reduced Power Loadings 

AST week I criticised the way in which wing loadings 

had been going up, and there is no need to go into all 
that again. Accident frequency has already taught both 
operators and manufacturers that, with present aero- 
dynamic knowledge, performance has reached more than 
a safe maximum, and during the next year or two there 
may even be a slight retrograde movement until the per 
formance at each end of the scale has settled down to an 
accepted normal. 

In the meantime it is possible to put up with quite high 
wing loadings if the power loading at maximum output is 
comparatively low. In other words, the idea—as ex- 
hibited, for instance, in the D.H.g5—is to have engines 
of far greater power than is actually necessary for the job 
in hand, and to cruise at a very small percentage of this 
maximum. Provided that the pilot has the pockets of 
his employers in mind, the operating costs of such a 
machine are no higher than those of one with a high 
power loading, while the payload need only be slightly 
less and the initial cost little higher. 

The extreme case, where twin-engined machines are con- 
cerned, is one in which a take-off and climb is possible on 
one engine with the undercarriage still extended. With at 
least two of the more recent twin-engined commercial 
designs, engine failure immediately after the take-off leaves 

(Concluded on page d.) 
B 
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General (and somewhat startling) appearance of the 
experimental section on the Miles Whitney Straight. 


The experimental section. The side plates are intended to prevent the 
spilling of the air. 
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The strut behind the trailing edge carries the pitot 
comb for measuring the profile drag. 


SUCKING AWAY the 


By F. G. MILES 


BOUNDARY LAYE 


Results of Some Full-scale Flying Experiments 


HE idea of sucking away the boundary layer from 
surfaces such as the wings of an aeroplane is quite 
an old one. In 1904, Professor Prandtl discovered its 
possibilities by experimenting with a cylinder in 
water. The reasons why it has only recently been con 
sidered by aircraft designers are, I think, first that its 
development in the laboratory was held up owing to the 


‘WO distinct methods of controlling the boundary layer are 

possible: re-energising the flow which has been slowed- 
down, and sucking it away. As a result of experiments carried 
oul by Phillips and Powis at Reading, Mr. F. G. Miles 
comes to the conclusion that the latter method is most promising. 
In this article he descrites in his usual interesting style some 
of the experiments carried out and the results obtained. The 
outstanding conclusion is that scale-effect is large, and that 
therefore at high speeds the quantity of air to be dealt with is 
smaller than at low speeds. This fact seems {lo promise 
possibilities of making boundary layer control worth while. 

Further research is urgently needed. 


War, and secondly that only during the last few years has 
the aeroplane reached such a high degree of efficiency as 
to make it a practical proposition. 

The subject of boundary layer control is, of course, a 
very large one, and in the general sense of the term it 
obviously includes any mechanical devices such as a slat, 
or diruptor, for manipulating the boundary layer flow in 
a favourable way, as well as the idea of re-energising it 
with compressed-air jets or by sucking it away. 

It is with this latter aspect that we have been concerned 
during the last three years. In spite of a fair amount of 
work in the laboratory both with jets to re-energise the 
retarded boundary layer flow and other experiments in 
which the boundary layer has been sucked away, it is still 
doubtful whether we can hope to gain a sensible increase 
of performance by such methods when applied to the actual 
aeroplane. 


On the whole, it would appear to be more satisfactory to 
suck away the boundary layer than to re-energise it by 
means of compressed air, for although one can get a greater 
aerodynamic advantage in the latter case as compared with 
the former, the first method does not require so much 
power to obtain a given improvement, the saving in power 
being well worth the slight loss in aerodynamic gain. 

Before we began our experiments no attempts had ever 
been made to try the idea of boundary-layer suction in the 
air. It is interesting to note that one authority, well known 
for his scientific work on the subject, considered that it 
would be too dangerous to make such experiments. 

However, we decided to make a few tentative flight 
experiments. 

At the time the first Miles Whitney Straight was being 
used for experimental work, and we considered that it 
would be suitable for the job A short length of very 
thick wing, having a thickness/chord ratio of 30 pet 
cent., was strapped on to the outside of the normal wing 
The upper surface of the subsidiary section had a per 
forated sheet laid on and the boundary layer over this part 
of the surface was sucked away by a very large venturi 
slung beneath the experimental part of the wing 


The Test Rig 

The large plates which are shown in the first two photo 
graphs were put there to prevent the spilling of air over 
the sides. With this rig we made a number of flights, and 
although from the pictures one may get the impression that 
the aeroplane was difficult to handle, I found that the 
control was scarcely affected, and even in landing there 
was nothing tricky. 

By fixing a “‘ pitot comb”’ similar to the Farnboroug] 
pattern in the wake of the experimental wing and connect 
ing it to a manometer in the cabin we measured the profile 
drag with and without suction. To prevent suction ws 
simply blocked up both ends of the venturi and covered 
the perforated sheet with doped fabric. 

With the whole of the suction surface open we obtained 








~— = —m ot 




















JANUARY 26, 1939 


FLIGHT 





The cabin manometer to which the pitot 
comb shown in the previous picture is 
connected. 


negative results, but by restricting the suction to the rear 
third, we found that there was a very marked reduction 
of the profile drag, amounting to 26 per cent. Naturally, 
we tried repeating the experiment several times in order 
to establish that this improvement was, in fact, taking 
place. 

Although we did not take any definite measurements of 
the change in lift such as by surface pressure measurements, 
there was, undoubtedly, an increase of lift with suction, 
for we found from the wake measurements that with 
suction we got a marked increase in downward inclination 
of the wake. 

In addition, we made some experiments with wool-tufts 
stuck on to the upper surface, as will be seen from the 
second photograph. 

I am not exaggerating when I say that, without suction, 
all the wool-tufts, right up to the maximum ordinate, 
showed complete reversal of flow even at 100 m.p.h., the 
speed at which we made our experiments. When the suc- 
tion action was allowed to take place we saw a very 
different state of affairs. All the wool-tufts pointed down- 
stream, and only those near the trailing edge showed indi 
cations of turbulence. 


Further Experiments 


Naturally, we felt that the results of these preliminary 
experiments were sufficiently encouraging for us to make 
a more ambitious and careful investigation. With the assis- 
tance of the Air Ministry we were able to convert the 
Peregrine design into a sort of flying laboratory. The 
entire upper surface of the wings was covered with a per- 
forated sheet similar to that used in the first experiments, 
ind channels within the wings led to an exhauster in the 
cabin 

A Ford car engine was installed to drive the exhauster, 
ind a comprehensive instrument panel was fitted so that 
we could measure the air sucked away, and the actual 
power required to do it 

It is very unfortunate that, owing to more urgent work 
on rearmament, we have been unable to complete the test 
programme which we originally laid down, and that for 
the time being, at least, the matter has had to be shelved. 
Even so, during last summer we were able to carry out a 
number of preliminary experiments amounting in all to 
40 hours’ flying. 

Soon after the aeroplane had first flown we discovered 
that the suction had a very noticeable effect on the per- 
formance, and instead of measuring the profile drag and the 
lift, as in the previous experiments, we made careful 
measurements of the change in the rate of climb and glid 


Bench tests on the exhauster equipment, prior to its installation in 


















aeroplane. 
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Corresponding tests of the experimental equipment after 
installation. 





The wing ducts for removing the boundary layer, before the 
perforated skin has been put on 


















An exterior view of one wing, showing the extent of the 
perforated surface through which the boundary layer is 
withdrawn. 


ing angle, and later of top speed, though this was not so 
noticeably affected. 

In measuring the rate of climb a series of tests were 
made with the engines throttled to 1,800 r.p.m. in order 
to prevent the overloading of the engines in a prolonged 
climb. During each flight the engines were being run 
under climbing conditions for practically an hour and a 
half; and, in consequence, it will be appreciated that there 
was a tendency for the engines to overheat on full throttle. 

On the throttled climbs, averaged over about 20 flights, 
there was a 29 per cent. improvement for an extra expen- 
diture of 8 h.p. in sucking away the boundary layer, at a 
blower efficiency of 60 per cent. To have obtained this 
extra increase in rate of climb by means of the aircraft 
engines themselves an extra 17 h.p. would have been 
required, so that you will see we got quite a sensible 
advantage by sucking away the boundary layer. 

Next we made a number of glides with the engines 
throttled back at the minimum rate of descent. Here the 
reduction in minimum gliding angle averaged 1g per cent., 
or in other words, the C,/Cp increased by approximately 
the same amount. This improvement was obtained for a 
suction h.p. of 6} at the same exhauster efficiency. 

Lastly, we made a few runs at top speed and found a 
4-5 per cent. increase in speed for an additional power 
expenditure of 13 h.p., compared with 27 h.p. which 
would have had to be developed by the engines in order 
to get the same improvement. 

Analysis has shown that at top speed the effect of 
removing the boundary layer was to reduce the total 
drag of the aeroplane by 8 per cent., or assuming that all 
the improvement was due to reducing the wing wake, 
this was equivalent to 22 per cent. decrease in the profile 
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drag of the wings. Needless to say, the experiments ar« 
not yet sufficiently advanced to draw any general conclu 
sions, but we do think that there are possibilities of a 
practical nature in this device. 

Perhaps the idea of sucking over large areas will not 
be a thing of the near future, if it should ever be proved 
worth while, but very probably it will be used shortly to 
eliminate unavoidable drag caused by interference such 
as at the junction of the fuselage and wings, or between 
the fuselage and tail unit. Moreover, in spite of the some 
what discouraging results obtained in the wind tunnel on 
quite small models, I am of the opinion that the quantity 
of air to be withdrawn for a reasonable aerodynamic 
improvement is very much dependent on the Reynolds 
number. This is not merely a guess on my part, but has 
been substantiated by some theoretical work which we 
have done, which shows that if a means can be found by 
which the boundary layer can be removed in such a way 
that it never becomes turbulent, or in other words, th 
effect of the suction is to produce everywhere an extremel\ 
thin laminar layer such as one finds normally on the lead 
ing edge of a wing, then the quantity of air to be removed 
is an inverse function of the Reynolds number. Conse 
quently, whereas on the model scale the quantity is 
discouragingly large, at the higher Reynolds numbers 
encountered in flight the quantity falls to very much lower 
values. Although the theory cannot be checked at the higher 
Reynolds numbers, it is in reasonable agreement with 
Schrenk’s model results. This probability of a marked 
scale effect is encouraging, more especially as I do not 
think that with the small amount of suction used in our 
experiments we could have got the improvements we found 
unless such a scale effect exists. 


The Real Problem 


It remains now to find out whether it is possible to suck 
away the boundary layer without affecting it adversely 
Is the solution a relatively weak suction spread over the 
entire surface and carefully graduated to conform with the 
pressure distribution? Or does it consist of a number of 
concentrated suction points placed on the surface where 
the flow is critical? Or is it a combination of the two? 
Or will some other technique be found, at present 
unsuspected ? 

The success of a surgical operation depends very largely 
upon the skill and highly developed technique of the 
surgeon. So also in the particular problem we have been 
discussing crude and clumsy methods may be the bar to 
success. An intensive research over the range of Reynolds 
numbers from model to full scale is needed, I think, to 
find out whether in reality it is possible to operate on the 
laminar boundary layer present initially in such a way 
that its natural instability does not become sufficient, even 
in the presence of an adverse pressure gradient, to cause 
it to become turbulent. If we can find a suitable process 
which will enable us at any rate to approximate satisfac 
torily to the mathematicians’ no doubt idealistic concep 
tions, we shall then be able to say quite justifiably that 
we have ‘‘ covered a comfortable bit of ground.’’ 


TOPICS of the DAY 


(Concluded from page a.) 


the pilot in a hopeless position, since height cannot be 
held until the undercarriage is retracted—an operation 
that may take anything up to half a minute. 

With so much excess power, safety might be further 
considered by linking up the automatic pilot in such a 
way that a yaw beyond a certain limit would bring the 
rudder gyro strongly into action, even when the automatic 
pilot itself is not switched in. Engine failure, whether 
momentary or otherwise, during the first part of the climb 
would then be counteracted automatically while the pilot 
was busy holding the machine at its most effective single- 
engined climbing speed, getting the undercarriage retracted 
and, possibly, pumping up the pressure or otherwise recti- 
fying the trouble. 

The latest problem with really large machines is that 
of providing controls which can be operated by a pilot of 


normal physical powers. At least one recent design has 
a reputation of wearing out its crew in rough weather 
when the automatic pilot is not in operation, while in 
another it is rumoured that power assistance is now 
being incorporated. All manner of difficulties crop up in 
the design of control surfaces. If they are aerodynamically 
balanced for light operation they are liable to go out of 
control at certain speeds and, in particular, when the lead 
ing edges of the surfaces build up a formation of ice. 

One way out of the difficulty is to fit irreversible con 
trols, but there is a good deal of criticism to be contended 
with before such a system becomes standard practice. One 
of the special advantages of irreversibility is in the fact 
that flutter is finally eliminated and aerodynamic balanc 
ing, therefore, can be carried to what may be called a 
logical conclusion. 
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HERE and THERE 


Scottish Aircraft Exhibitions 
EMAND for space at the Scottish Aircraft Exhibition, 
which Glasgow Corporation and the Air Ministry are pro- 
moting in the mcLelian Galleries next month as a guide to 
manutacturers wishing to take up sub-contract work, has ex- 
ceeded all expectations. It was originally arranged that three 
galleries shouid be used, but the aemand tor space has been 
so great that it has been decided to double the accommodation. 

Manutacturers and operatives will be able to see some of 
the finest types of engines and best component work so far 
produced in this country, and they wiil also be given prac- 
ucal demonstrations ot tne kind o1 work wanted oy the Air 
Ministry on the Clydeside. 

Sir Kingsley Wvod wail formally inaugurate the exhibition, 
which wili last for a fortnight, on February 13. 

About 10,000 sq. ft. will also be avaiabie in the Waverley 
Market, Edinburga, for a similar exnibition to be held from 
February 11 to 25. Exhibits will be set out in jour sections, 
which will include a modern type of bomber, component parts, 
various types of engines, ana, finally, squads o1 R.A.b. ap- 
prentices at work, 

ihe remainder of the exhibition will be devoted to demon- 
strating various aspects of national service, including A.R.P. 
work and demonstiations by Territorial A.A. units. 


New Phillips and Powis Factory 


b igee Miles Master—the Rolis-Royce-i<estrel-engined trainer, 
which has a top speed in the region of 270 m.p.h.—is 
to be built in quantity at the new Phutips and Powis factory 
at Reading. 

Althougn work on the new factory was started less than 
sIX montns ago, it is now complete, and it is to be opened by 
Sir Kingsley Wood to-morrow, January 27. 


C.U.A.S. Dinner 
HE annual dinner of the Cambridge University. Air 
Squadren will be held on Friday, March 3, at the Cam- 
bridge University Arms Hotel, at 7.45 p.m., for 8 o’clock. Any 
old member wishing to attend should write to the Secretary, 
C.U. Air Squadron, Fen Causeway, Cambridge, as soon as 


possible. 


The Antipodean Mission 


IR DONALD BANKS, Permanent Under-Secretary for Air, 
and Air Marshal Sir Arthur Longmore left London last 
Thursday as members of the Air Ministry Mission to Australia 
to investigate aircraft construction facilities in the Common- 
wealth. ‘Lhe party will be joined later by Sir Hardman Lever 
and three Air Ministry officials, Messrs. A. C. Boddis (Assistant 
Director of Contracts), C. Howarth (of the Directorate of Pro- 
duction), and E. S. Jackson, who are leaving by air later on. 
It was announced last week that the Mission would after- 
wards go on to New Zealand to make a similar survey. 


To Answer Your Questions 

JESTERDAY, January 25, the Civil Aviation Information 

Bureau was transferred from Ariel House, Strand, to 
Adastral House, Kingsway, London, W.C.2. 

At the same time, its name was changed to ‘‘ Air Ministry 
Intormation Bureau,’’ which suggests that the scope of its 
information service may have been widened to include Service 
matters, though on this point no confirmation is obtainable at 
the time of writing. 

[he telephone number (Temple Bar 3553) and telegraphic 
address (‘‘ Airquest, Estrand, London’’) remain unchanged. 
Hours of service (9 a.m. to 8 p.m. every week-day, including 
Saturday) are also unaltered. 


Chelsea Students’ R.AeS. Examination Successes 
ANDIDATES from the College of Aeronautical Engineer- 
ing, Chelsea, registered one hundred per cent. successes 

in the recent R.Ae.S. Associate Fellowship examination. 

First place among entrants from all over the country was 
obtained by Mr. R. T. Wall, of Hounslow, who gained top 
marks in all three papers. He was further awarded the Major 
Baden-Powell Memorial Prize as the best all-round entrant in 
both Fellowship and Membership examinations. 

Highest marks of all entrants in the Associate Membership 
examination were achieved by Mr. W. H. Edwards, of Shrews- 
bury, also a student at the Aeronautical College. 

Eighty students of the College of Aeronautical Engineering 
have, it is stated, passed the R.Ae.S. examinations since the 
College was founded in 1932. 
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TRAINER FROM THE STATES: A general arrangement 

drawing of the Harvard, the first of which has been 

delivered to the R.A.F. A description appears on the 
following pages. 


Seeing How They Fly 
O successful has been the ‘‘See How They Fly’’ exhibition 
at Shell-Mcx House—it has already been seen by over 
10,000 people—that it will be kept open (daily, 10-7, except 
Sundays) until February 11. 


Belfast R.AeS. Branch 


HE Belfast branch of the Royal Aeronautical Society, which 
has its headquarters at the Short and Harland aircraft 
works, held its inaugural lecture on January 12. The subject 
was ‘‘ The Growth of Aviation,’’ and the lecturer was Mr. 
Arthur Gouge, the well-known designer of Short flying boats. 
The branch president, Mr. J. H. Lower, formally opened 
the proceedings, and Mr. F. E. Rebbeck (managing director 
of Harland and Wolff, Ltd.) introduced the lecturer. 
Mr. W. H. Hambrook, at Short and Harland, is the hon. 
secretary ot the new branch. 


Southend Sups 

N recent years the Southend Flying Club's dinner has become 

much more of an informal supper-dance than a full-blown 
dinner. In fact, its official title has changed to ‘“* supper- 
ball,’’ an idea which has a lot to commend it, for, with danc- 
ing from 8 p.m. onwards, and a break at 10.30 p.m. for supper, 
the late-arrival problem becomes practically non-existent 

After dinner his Worship the Mayor of Southend-on-Sea, 
Alderman H. Dowsett, said that the progress of flying at 
Southend was largely due to the club’s president, Mr. G. E. 
Weber, and his wife. They had started in a small way at 
Ashingdon, and progressed to the present acrodrome at Roch- 
ford Mr. Weber, in his reply, spoke enthusiastically of 
C.A.G.s, and hoped the Government would carry on with the 
scheme after four years. He claimed that his club had had 
the highest number of pupils passed since the inception of 
the scheme. 

After Mr. H. Petty-Mayor had toasted the guests, and 
Alderman V. Cook had replied on their behalf—incidentally, 
he made a plea for night-flying equipment at Southend—the 
party resumed its dancing. 


Eastbourne Secretary's Send-off 
APT. E. I. SHORT, the Eastbourne Club’s indefatigable 
hon. secretary, was given a royal send-off on his retire- 
ment from that post, which he had held for four years. 

At a gathering at Wilmington Aerodrome last Saturday he 
was the recipient of several deserved tributes, verbal and other- 
wise. E.F.C. members presented him with a silver salver and 
a cheque, and the directors (Capt. Love and Mr. and Mrs. 
Blower) presented a cheque. Mr. Hore-Belisha, Col. Roland 
Gwynne (president), and the Mayor of Eastbourne were also 
among those who thus tangibly showed appreciation. The 
Mayor, Ald. A. F. Rush, was the principal speaker at the 
informal ceremony. Capt. Short is succeeded by Messrs. D. L. 
Brown and J. H. Carter. 








84 FLIGHT. 






the subject of American aircraft and engines for the 

R.A.F.; the behaviour and performance of the first 

Harvard trainer, which has been delivered to No. 12 
Flying Training School, Grantham, will therefore be sub- 
jected to a very critical examination. The Harvard is the 
name given, for R.A.F. service, to the two-seater trainer 
built by North American Aviation, Inc., of Inglewood, 
California. Two hundred have been ordered. More 
Harvards are at present being assembled in this country, 
but delivery is temporarily held up as Mr. Burton, the 
American test pilot who passes them out, is unwell. 

Several minor modifications have been made to this 
machine as compared with its American prototype, but the 
main differences lie in the provision of a retractable under- 
carriage and the fitting of a 530 h.p. Pratt and Whitney 
Wasp engine. 

There have been whisperings about the fixed leading- 
edge slots which are now fitted to the Harvard, but which 
were not to be found in the earlier North American B.T.9 
as used by the U.S. Army Air Corps. It seems, however, 
that the flying characteristics of the type were never vicious, 
and it speaks well for the machine that while, even now, 
it ‘‘ stalls on the clock ’’ without over-much warning, those 
pilots who have so far tried the machine are looking for- 
ward to their next flight. It is possible that the Harvard 
handled more sweetly under normal flying conditions with- 
out the slots. 

The ‘‘eyebrow’’ slots, as they are called in America, 
are a quite recent addition and were devised by the Army 
Air Corps Material Division. 

The first order for some hundred BT-9 “‘ basic’’ trainers 
for the U.S. Army Air Corps was completed in 1936, and 
at the present time another much larger order for slightly 
modified types is being executed for the U.S. Army and 
Navy. The Navy version of BT-9B is known as the NJ-r. 
The latest mark in the States is for Basic Combat or 
Fighter training. This machine has a Wasp engine and 
retractable undercarriage and resembles the Harvard more 
closely than do the rest. 

A.V.-M. L. A. Pattinson, Commanding Officer of No. 23 
Training Group, said that some twenty-six of these machines 
are to be delivered to No. 12 F.T.S. at Grantham, to be 
used in the first place for training fighter pilots in their 
second (or advanced) term at the school. A normal course 
at this and the other Flying Training Schools follows imme- 
diately after the ab initio training, and is usually divided 
into two terms of about thirteen weeks with fourteen days 
break between. 

Grantham’s equipment up to date has consisted of 
flapped Ansons (camouflaged, with undersurfaces painted 
“training yellow’’), but these are soon to be replaced for 
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Harvard Described 


Although of reasonably small 

dimensions, the Harvard has 

commodious cockpits ani, 

indeed, many other charac- 

teristics found in larger and 
faster types. 


Flight” photograph 


pilot training by Airspeed Oxfords in addition to the 
Harvards. 

As will be seen from the photographs, the Harvard is a 
low-wing tandem two-seater monoplane. It is of metal 
covered, welded steel-tube construction with fabric-covered 
control surfaces. The cantilever wing, made up in five 
sections, is built round a single spar. Both rudder and 
elevator are fitted with tabs which are adjustable from 
wheels in the cockpit. The undercarriage legs fold inward 
and upward. 

Armament consists of a Browning gun and a camera 
gun. 

In view of unsuitable weather conditions, the Harvard 
was not flown at the time of Flight’s visit to Grantham. A 
creditable start from cold, using the hand-operated energy 
starter was, however, made (the starter can also be elec- 
trically energised), and on opening the throttle the com- 
bined phons emanating from engine and airscrew—at close 
quarters noisy to the point of being painful—seemed to 
justify the widespread comments concerning a yellow mono- 
plane which has already attracted the attention of prac- 
tically everyone in Grantham. 

A large number of neatly arranged controls and instru- 
ments are displayed in the Harvard cockpit, and the 
traditional American ingenuity and thoroughness in this 
class of work is apparent. Most controls and instruments 
are duplicated in the rear cockpit. A pilot passed out as 
thoroughly conversant with the Harvard and its equip- 
ment should be ready to cope with any British Service type. 


The Power Plant 

The Wasp S3Hr1 9-cylinder direct-drive radial engine is 
supercharged for moderate altitudes, and for take-off gives 
600 h.p. at 2,250 r.p.m. The normal output at 5,oooft., 
with a crankshaft speed of 2,200 r.p.m., is 550 h.p. For 
take-off the mixture is set at full rich; for maximum level 
flight the air-fuel ratio is about 11: 1, and for continuous 
cruising about 14: I. The take-off boost registered in 
inches of mercury above zero is 36in. The normal boost is 
32.5in., using 87-octane fuel. 

A Hamilton two-bladed oft. constant-speed airscrew is 
fitted, the master control being placed on the same quadrant 
as the throttle and mixture levers. These three, located on 
the port side of the cockpit, are all interconnected. The 
setting of the airscrew blades ranges from 27 deg. in coarse 
pitch to 11 deg. in fine. 

Three alternative methods of lowering the undercarriage 
are provided: the normal hydraulic system, a hand pump, 
and a lever which releases the catch of the top position 
lock and lets the wheels drop down and out. For normal 
operation the up or down position is selected on the main 
lever and momentary depression of a push button on tke 
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hydraulic selector valve then starts the movement. This 
same valve also operates the flaps in a similar manner. 

Three indicator devices are used in connection with the 
landing wheels. As usual, an electric horn sounds if the 
throttle is closed below 1,000 r.p.m. with the wheels up. 
A switch is, however, provided to cut out this warning in 
case it is desired to close the throttle during flight, and in 
this case the circuit is automatically reinstated to normal 
working order on raising the engine speed: to about 1,200 
r.p.m. Red and green warning lights appear on the panel, 
these having an intensity control so that bulbs powerful 
enough to show in daylight do not dazzle at night. Two 
small indicators painted red on one side and green on the 
other give a further visual indication of the position of the 
wheels to supplement the lights. To prevent accidental 
retraction the control lever must first be pulled upwards 
before it will move rearwards. 

In the case of an emergency lowering of the wheels, the 
bottom catches may not engage until the aircraft is rocked 
laterally. If this expedient fails an emergency plate at the 
forward end of the lever quadrant is moved aside and the 
lever pushed forward an extra two inches or so to operate 
the lock manually. 

Split trailing-edge flaps are attached to centre and outer 
wing sections. These are fitted with indicators and have 
an operation lever of square section on the same quadrant 
as the landing wheels. They may not be lowered at speeds 
exceeding 126 m.p.h., and for take-off are normally set at 
about 15 deg. 

Several heating and cooling devices are fitted. The 
cockpit has a warm air supply pipe, the induction air intake 
has a hot-cold control lever, permitting very fine adjust- 
ment in order to combat possible icing-up; the main oil 
tank can be almost entirely short-circuited to help in quick 
warming up of the engine, following a cold start; the pitot 
head, attached well out on the starboard wing, is electrically 
heated; and finally, the two emergency venturis for the 
instruments are placed on the starboard side of the fuselage 
behind the exhaust outlet. 

In addition to the cockpit heater the pilot’s comfort is 
further considered. The rudder pedals move horizontally 
and are adjustable for position; the brake pedals combined 
with the rudder controls are very light in operation; a 
telephonic intercommunication system is provided; the seat 
has a wide range of adjustment for height; and located 
centrally in front of the control column is a large locker 
for maps, cards, etc. 

Port and starboard fuel tanks are fitted, each holding 
2.6 gallons, of which the port tank has 15.8 gal. held in 
reserve. The single petrol cock, placed on the port side of 
the cockpit, has four positions: “‘ off,”’ ‘‘ right on,’’ “left 
on,’’ “‘reserve.’” A red warning light connected with the 


fuel pressure system indicates the need to change over 
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tanks, and two fuel gauges on the floor, one each side of 
the pilot’s seat, have individual illumination, controlled 


by a switch on the main panel. The endurance at cruising 
speed (65 per cent. power at rated altitude) is about 3.95 
hours. At top speed this is reduced to just over 2 hours. 

Valuable training in the use of a mixture control will 
form part of the course on Harvards, and an exhaust-gas 
analyser, a cylinder temperature thermometer and a boost 
gauge will all have to be used intelligently in conjunction 
with the mixture, throttle and airscrew controls. Com- 
plete blind- and night-flying equipment is fitted. 

A master locking device is interconnected with all flying 
controls, the position being set to cause the machine to 
nose over into the ground if the throttle should be in- 
advertently pushed open when no one is at the controls. A 
parking brake is also provided. 

In view of the growing complexity of the modern military 
aircraft the following instructions (as received from 
America) are not without interest. 

Assuming the fuel and oil tanks to be full and cylinders 
free of excess oil, the starting operations are :— 

Preliminaries.—(1) Put on parking brakes. (2) Turn on 
left fuel tank. (2) Carburetter control heat on full cold. 
(4) Airscrew control coarse. (5) Mixture control full rich. 
(6) Throttle half-inch open. ‘(7) Fuel hand pumped to 3 lb. 
pressure [descriptively termed ‘‘ wobbling-up the gas’’]. 
(8) Four to six strokes of priming pump. (9) Contact. 
(10) Press rear end of starter pedal to energise starter. (11) 
Press forward end of starter pedal to engage starter. 

Warming-up.—Minimum oil temperature for take-off, 
40 deg. C.; maximum cylinder temperature on the ground 
260 deg. C. (1) Adjust throttle to give 500 to 600 r.p.m., 


holding this until 50 lb. oil pressure is obtained. (2) Air- 
screw in fine pitch. (3) Throttle to 1,000 r.p.m. (4) Mix- 
ture full rich. 

Take-off.—Items to be observed: (1) Fuel on. (2) Con- 


trols unlocked. (3) Mixture control rich. (4) Airscrew 
fine. (5) Flap position (15 deg. for maximum obstacle 
clearance). (6) Elevator tabs neutral. (7) Carburetter 
heater cold. 

It is usual to turn on the right-hand tank after about 
5 minutes’ flight, possibly to ensure that a brimming tank 
does not lose fuel due to expansion on reaching high 
altitudes. 

Landing.—Items to be observed: 


(1) Mixture control 


rich. (2) Landing gear down. (3) Flaps down. (4) Air- 
screw fine. (5) Carburetter heater cold. 
Stopping the Engine.—(Carburetter has an “‘idle cut- 


off’’ (or slow-running cut-out) device when mixture is at 
full lean).—(1) Set airscrew control at coarse pitch. (2) 
Idle engine at about 600 r.p.m. (3) Set mixture at full 
lean (weak). (4) Turn off ignition switch after the engine 
ceases to fire. 

Figures for the Harvard are: Span, 42{t.; length, 27ft. Gin. ; 
height, 8ft. gin.; wing area, 255 sq. ft.;- wing loading, 
20.1 lb. /sq. ft.; power loading, 9.68 Ib./b.h.p.; all-up weight, 
5,130 lb.; maximum speed, 210 m.p.h. at 2,o00ft.; cruising 
speed, 190 m.p.h. at 11,000ft. ; cruising range (consumption, 
23 gall./hr. approx.), 750 miles; service ceiling, 23,500ft.; 
climb te 1o,oooft., 11.6 min 


“ Flight" photograph 


In side elevation the Harvard could hardly be called beautiful, but it has an air 
of usefulness which becomes a training aircraft of this type. A general arrango- 








ment drawing appears on p. 83. 
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Royal Air Force and 
Official Announcements : 
Fleet Air Arm News: 
Military Aviation Abroad 


Air Ministry Reorganisation 
HE three Deputy Directorates of Intelligence, Plans and Opera- 
tional Requirements in the Department of the Chief of the Air 
Staff ai the Air Ministry have been raised to full Directorates. No 
change in personnel is involved. 


F.A.A. Supplementary Party 


HE Admiralty has decided to institute a Fleet Air Arm Supple- 
mentary Party for service at the bases at Lee-on-the-Solent, 
Ford, Worthy Down and Donibristle for duties as guards, boats’ 
crews, aircrafthands, parachute packers, etc. It will consist of 
men of the following categories who have had previous service in 
the Royal Navy in the Seaman or Stoker branches:—(a) Long-Ser- 
vice Pensioners under the age cf 53: (b) Royal Fleet Reservists, 
Class B. (c) Ex-Naval ratings discharged ‘C.S, Expired.’’ (d) 
Other Ex-Naval ratings with at least 4 years’ man’s service who were 
discharged “‘ Free,’’ ‘‘ By Purchase,’’ or ‘‘ On Reduction.” 


Barrage Balloon Demonstration 


REAT interest was shown by the public in a recruiting demon- 
stration of barrage-balloon flying which was given at Maylands 

Aerodrome, Romford, last Sunday, by a detachment of No. go08 
(County of Essex) (Balloon) Squadron from Chigwell, Essex. 

[he balloon, with winch tender and trailers containing hydrogen 
cylinders arrived at the aerodrome shortly before 11, under the 
charge of a number of Regular and Auxiliary airmen and their 
officers. Soon afterwards work began on the unpacking of the 
balloon close to the tarmac in front of the control tower, where 
all could secure an uninterrupted view of what was taking place. 
When the officers went into lunch the balloon was swaying at its 
winch in a high wind in readiness for the afternoon demonstration 
This consisted of sending the balloon up to a height of 1,o00ft., of 
hauling in, and finally of deflation and packing. It was later taken 
back to No. 4 Balloon Centre, Chigwell 

rhis is the first demonstration which the public has been invited 
to attend and was given to encourage recruits to join No. 908 
Squadron. Members of the National Women’s Air Reserve and No. 6 
(Romford) Squadron of the Air Defence Cadet Corps were present. 


Auxiliary Air Force Reserve 
5 Air Ministry announces that in order to provide an oppor- 
tunity for ex-airmen of the Auxiliary Air Force to return for 
service with the Auxiliary Flying Squadrons in an emergency, it 
has been decided to form an Auxiliary Air Force Reserve 

Ex-airmen who-have had a minimum of two years’ satisfactory 
service in the Auxiliary Air Force, and who attained the rank of 
Aircraftman rst Class or higher rank prior to discharge, are invited 
to join. Application should be made to the Commanding Officer of 
the squadron in which they served or to the Auxiliary A.F. unit 
nearest to their present place of residence. Candidates for enlist- 
ment, who must be under the age of 53, will be entered in the 
Reserve in the rank thev held on discharge from the Auxiliary Ait 
Force. They will be enlisted for a period of two years and may 
be permitted to re-engage for further periods of not more than two 
vears. 

For peace time training airmen will be issued with an overall, 
brassard and forage cap, Full uniform will be issued on being called 
out for service Training will not be unduly onerous, as airmen will 
be expected only to put in sufficient attendances to keep themselves 
efficient in their trades. An annual camp will not be compulsory 

A bounty of {2 a year will be paid in arrear in November of 
each year to all men who are certified efficient by the Commanding 
Officer, and have enlisted between November 1 and December 31 
of the preceding vear. Airmen, however, who join the Reserve 
during the next two months will be eligible to receive the bounty in 
November, 193%. Pay and allowances at Royal Air Force rates will 
be issued for any period of continuous training lasting more than 
two days. Training allowance at the following hourly rates will be 
issued in respect of any other training: Sergeants and above, od 
an hour; Corporals, 7d.; other ranks, 6d Actual and necessary 
travelling expenses from the place of residence or business to the 
place of training will be paid for all attendances for duty or training 
A gratuity of £5 will be issued to those men who are called out 
for service with the Auxiliary Air Force in an emergency. Reservists 
will be entitled to sick leave, medical attendance and hospital treat- 
ment during periods of training under the regulations applicable to 
airmen on the active list of squatrons. 
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‘Flight photograph 


The tale of a Sunderland. 


More A.A.F. Fighters 


N°. 619 (County of Chester) and 611 (West Lancashire) Squad- 
rons of the Auxiliary Air Force have been converted from 
bombers to fighters. No. 605 (County of Warwick) is now the 
only bomber squadron left in the A.A.F. 


Dinners 


HE annual general meeting of the Royal Air Force Yacht Club 
will be held at the Air Ministry at 15.00 hours on Friday, Feb- 
ruary 3, in Room 271 
The first annual dinner (for officers only) will be held at the 
Royal Air Force Club the same evening at 19.30 for 20.00 hours 
Phe Royal Air Force Club has kindly offered to make members of 
the Royal Air Force Yacht Club who are not already members of 
the R.A.F. Club honorary members for the occasion lickets at 
8s. 6d. each, together with full particulars of the dinner, may be 


obtained from the Hon. Secretary, Fit. Lt. A. M. Carey, Sheriffmuir 
The Highlands, East Horsley, Surrey. 

The 18th annual dinner of the Royal Air Force Dinner Club 
will be held at the Hyde Park Hotel, Knightsbridge, on Friday, 


Information and tickets may be 
Room 670, Adastral House, Air 


February 17, at 7.45 for 8.15 p.m 
obtained from the hon. secretary, 
Ministry, Kingsway, London, W.C.2 


Expansion of the Volunteer Reserve 


“HE Air Council have decided upon an immediate expansion of 
the Royal Air Force Volunteer Reserve by the formation of 
Aircraft Crew and Ground Sections. Kecruitment of men for train- 
ing in both of the new sections will therefore begin forthwith 
The training of suitable candidates who are willing to devote some 
of their leisure to fit themselves for service in emergency will be 
undertaken at R.A.F. stations or civil flying schools and Volunteer 
Reserve Town Centres near their homes. . The success of the scheme 
will depend in a great measure on the co-operation of employers 
The Aircraft Crew Section has been formed for the training of 
Volunteer Reservists as Observers or Wireless Operator / Air Gunners 
for multi-seater aircraft. Cancdicates for this Section must be British 
subjects between the ages of 18 and vears, physically fit and 
of approximately school certificate standard of education 
In the Ground Section of the Volunteer Reserve there are imme 
diate vacancies for training as aircrafthands, carpenters, fabric 
workers, clerks, cooks and butchers, photographers, motor drivers 
and motor cyclists, and equipment assistants (for storekeeping 
duties). Candidates for this section must be British subjects 
between 18 and so years of age. They should have some basic 
knowledge of one of the trades mentioned above, unless enlisting 
as aircrafthands. 
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Full details of the conditions of service for aircrafthands and 
tradesmen are given in Air Ministry pamphlet 81A. Pamphlets No. 
77 and 78 give the conditions of service fur observers and wireless 
operator/air gunners respectively. These pamphlets can be ob- 
tained from the Commandant of any of the R.A.F. Volunteer Reserve 
Town Centres or from the Air Offcer Commanding, No. 26 (Train- 
ing) Group, Hendon, The Hyde, N.W.9. 

All Volunteer Reservists when undergoing continuous training, 
or if called up in an emergency, will receive pay and allowances 
at the rates applicable to regular personnel. The rates of pay vary 
from 2s. to 3s. 6d. a day for aircrafthands and tradesmen; 6s. 6d. 
to 9s. a day for observers under training, and 12s. 6d. a day for 
qualified sergeant observers. The rates of pay for wireless operator / 
air gunners are 4s. a day Curing training and 6s. 6d. a day when 
qualified. All reasonable travelling expenses necessarily incurred by 
Volunteer Reservists for attendance at a town centre for interview 
or attestation and for training at a Royal Air Force station, town 
centre or civil flying school, will be refunded. In addition, an 
allowance of 6d. an hour, to cover cost of meals and other out-of- 
pocket expenses, will be paid in connection with evening and week- 
end training to ground section personnel. A training allowance of 1s. 
an hour will be paid to Volunteer Reservists in the Aircraft Crew 
Section. 

Aircraft Crew Section.—Selected candidates for the Aircraft Crew 
Section will be enlisted in the rank of leading aircraftman and on 
satisfactory completion of the course they will be remustered as 
Observers or Wireless Operator/Air Gunners. Qualified Observers 
will hold the rank of Sergeant. Later there will be opportunities 
for a limited number of Observers and Wireless Operator/ Air Gun- 
ners to be considered for training as pilots. 

Aircraft crew training facilities are now available at all existing 
Volunteer Reserve centres. There are centres in or near Belfast, 
Birmingham, Brighton, Bristol, Cambridge, Coventry, Derby, Glas- 
gow, Gloucester, Grimsby, Hull, Leicester, London, Luton, Man- 
chester, Northampton, Nottingham, Oxford, Perth, Reading, 
Rochester, Southampton, Stoke-on-Trent, and Westcliff-on-Sea. Fur- 
ther announcements will be made when training centres are estab- 
lished in other areas. 

Volunteer Reservists in the aircraft crew section must be able and 
willing to attend for air training during alternate week-ends (Satur- 
days and Sundays) and on some summer evenings, and for ground 


instruction on two evenings a week. They will also be required to 
attend for 15 days’ continuous training annually at times which, as 
far as possible, will be arrange. to suit the convenience of in- 
dividuals. Provided they carry out the training and reach the 
required standard of proficiency, observers and wireless operator /air 
gunners will receive a retaining fee of £20 a year. 

Tradesmen and Aircrafthands.—Tradesmen and aircrafthands will 
be trained in the evenings or at week-ends at times generally con- 
venient to themselves. They will also be required to undergo a 
period of about three days’ continuous training during air exercises 
in their first year of service, and will be permitted to do so in 
subsequent years,if they wish. A bounty of {1 15s. will be 
payable at the end of each six months’ service. 


Flying Accidents 
Le Air Ministry regrets to announce the following accidents :— 
F/O. Alexander Charles Douglas (pilot) and Sgt. John James 
Cooper lost their lives in an accident which occurred near Arundel, 
Sussex, on January 14, to an aircraft of No. 1 (Fighter) Squadron, 
Tangmere, Sussex 

Sgt. Llewellyn Roy Griffiths (flying solo) lost his life in an acci- 
dent which occurred at Alton, Hampshire, on January 17, to an 
aircraft of No. 111 (Fighter) Squadron, Northolt, Middlesex. 

A.P/O. Donald James Catt (flying solo) and a civilian, Miss Ella 
Coomber, lost their lives when an aircraft of No. 3 (Fighter) Squad- 
ron, Kenley, Surrey, struck a private house at Crowborough, Sussex, 
on January 17. Mrs. H. Smyley was injured. 

F/O. Ernest Ronald Henshaw Coombes (pilot) and L.A/C. Alban 
Dennis Mabbett lost their lives as the result of an accident which 
occurred at Ystradgyniais, Wales, on January 17, to an aircraft 
of No. 9 Elementary and Reserve Flying Training School, Ansty, 
Coventry. Mr. Leslie Arnold Priscott (wireless operator) and L.A/C. 
John Murdo Macleod Macdonald, the other two occupants, were not 
injured, 

F/O. Geoffrey Beavis lost his life and A.V.-M. Henry Mevrick 
Cave-Browne-Cave, C.B., D.S.0., D.F.C. (pilot) was seriously in- 
jured in an accident which occurred at Butley, Suffolk, on January 
17, to an aircraft from the Royal Air Force Station, Eastchurch, 
Kent. 
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Royal Air Force 

General Duties Branch 
Group Capt. K. C. Buss, O.B.E., is appointed Director of Intelli- 
gence, Air Ministry (December 22, 1938); Group Capt. J. C. Slessor, 
D.S.O., M.C., is appointed Director of Plans, Air Ministry (Decem- 


ber 22, 1938); Grcup Capt. R. H. M. S. Saundby, M.C., D.F.C., 
A.F.C., is appointed Director ef Operational Requirements, Air 
Ministry (December 22, 1938). 


Wing. Cdr. K. D. G. Collier is granted the acting rank of Group 
Captain (paid) with effect from October 10, 1938, during the tenure 
of his appointment to the Air Matériel Department at the Admiralty. 

The following Flying Officers are granted the acting rank of Flight 
Lieutenant on the dates stated: A. L. Bocking and G. E. Hawkins 
(October 15, 1938); D. E. Gillam (November 16, 1938); H. W. Boling- 
broke (November 20, 1938); C. S. Darwood (November 24, 1938); 
L. Maxwell-Muller (December 12, 1938); L. J. Stickley (November 
28, 1938). = 

The {cllowing Flying Officers relinquish the acting rank of Flight 
Lieutenant on the dates stated: —L. J. Stickley (November 14, 1938); 
B. E. Smith-Rewse (January 2) 

The following was placed on the half-pay list, scale B, for the 
inclusive period stated: Sqn. Ldr. P. M. Watt (January 12-16, 
1939). — ‘ 

Lt. Cdr. C. R. V. Pugh, R.N., Squadron Leader, R.A.F., ceases 
to be attached to the Royal Air Force on return to naval duty 
(December 28, 1938); Group Capt. L. L. MacLean is placed on the 
retired list at his own request (January 15); Wing Cdr. R. M. C. 
Macfarlane, M.C., is placed on the retired list on account of ill- 
health (January 12). Sp 

Fit. Lt. F. B. Chapman relinquishes his short service commission 
on transfer to the Royal Australian Air Force Reserve (January 16). 

The following Flight Lieutenants are transferred to the Reserve, 
Class A, on the dates stated: H. M. Cox, C. H. D. Wardrop, and 
C. F. C. Wright (January 6); F. D. Nugent (January 9). 

Medical Branch 

F/O. N. Mackenzie, M.B., Ch.B., is promoted to the rank of 
Flight Lieutenant, with effect from September 6, 1938, and with 
seniority of October 9, 1937. (Substituted jor notification in Gazette 
of December 27, 1938.) 

The following Flying Officers are promoted to the rank of Flight 
Lieutenant with effect from January 3 and with seniority of 
January 3, 1938:—J. B. Ross, M.B., Ch.B., ¥. A. F. Martin, M.B., 
ChB. D. T. Lewis, M.R.C.S., L.R.C.P. 

Chaplains Branch 

The Rev. G. Hyslop, M.A., is granted a short service commission 
with the relative rank of Squadron Leader (January 2). The Rev. 
C. B. Verity, M.A., is granted a short service commission with the 
relative rank of Squadron Leader (January 3). 


Princess Mary’s Royal Air Force Nursing Service 


Staff Nurse Miss Elsie Maitman is promoted to the rank of Sister 
(December 28, 1938). 


Royal Air Force Reserve 
Reserve or Air Force Orricers 
General Duties Branch 


Fit. Lt. J. S. Wilkins (R.A.F. Ret.) is granted a commission in 


that rank in Class CC (October 29, 1938); Fit. Lt. E. H. Runile 
(R.A.F. Ret.) is- granted a commission in that rank in Class CC 
(November 14, 1938); Maj. W. D. Porter (1.A, Ret.) is granted a 


commission as Flight Lieutenant in Class CC (November 1, 1938); 
Capt. N. L. Anvelo (LA. Ret.) is granted a commission in Class CC 
as Flight Lieutenant (November 14, 1938). 

The following Flying Officers are promoted to the rank of Flight 
Lieutenant (December 23, 1938): H. Walker, Av M. Butt (Honorary 
Flight Lieutenant), G. H A. Blackwodd. 

Sqn. Ldr. J. F. Fosbroke Pain is transferred 
Class A (November 29, 1938). 

Fit. Lt. H. C. Johnson is transferred from 
(October 17, 1938) 


from Class C to 


Class A to Class C 


Auxiliary Air Force 
Equipment Branch 


Powell, M.B.E., relinquishes his commission on 
cessation of duty (September 5, 1938). 
Medical Branch 
No. 503 (County oF Lincotn) (Bomper) SqguapROoN.—FIt. Lt. A. C. 
Fraser, M.R.C.S., L.R.C.P., relinquishes his commission (November 
I, 1935). 


Fit. Lt. F. J. B 


Auxiliary Air Force Reserve of Officers 
General Duties Branch 
Fit. Lt. A. Rintoul 
(January 3). 


relinquishes his commission in Class A 


Medical Branch 
A. C. Fraser, M.R.C.S., L.R.C.P., is granted a commission as 
Flight Lieutenant in Class D (November 1, 1938). 
Accountant Branch 


No. 602 (City or Giascow) (Army Co-operation) SquapROoN.—A 
Rintoul is granted a commission as Flight Lieutenant (January 3) 


Owing to the greatly increased length of these lists, as a resuit of R.A.?. 
expansion, ranks are confined to those of Flight Lieutenant and above 
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THE WEEK AT CROYDON 


Airline Companies Made to Bear the 
Immigration Burden : Putting the Pa:s- 
ports Before the Customs : Moist and 
Unpleasant : Croydon’s Own Party 


and there seem to be one or two points in this connection 

that the bigwigs at the Home Office (who are mostly out 

of touch with the human side of the problem) might— 
but probably will not—think over. There are more and 
more cases when no reason is.given for refusing permission 
to land. This makes difficulties for the immigration officials 
actually handling the matter at Croydon, but even more so 
for the air transport company concerned, on whom the 
Home Office plandly throws all the worst of the work— 
ana, incidentally, all the expense. 

There was a case last week of a woman of 70 who, on 
being refused permission to land, threw herself screaming 
on the ground, while her 35-year-old son burst into tears. 
Zhe pilot who was to take them back would not do so, in 
case of scenes in the machine disturbing to the other pas- 
sengers, so the company concerned had to see them away 
by boat and train under police escort. 

Obviously, it would be more businesslike, and wiser, to 
give a definite reason for the refusal, lest people should 
suppose it was mere whim. In my opinion, the carrying 
company should be given a definite reason, because if the 
aliens refuse to pay, or cannot do so owing to currency 
regulations elsewhere, the company has to transport the 
people free, paying all expenses, such as those of police 
escorts and railways and boat fares. Again, in the case 
ot refused aliens returning by air, the seat or seats occupied 
may block long-distance connections and lose the company 
a lot of money. 

To sum up the immigration business, Croydon immigra- 
tion officers are as sympathetic and courteous as duty per- 
mits, but there always seems to be some tepid-fish type of 
officiai up top who does not understand the practical side 
at all and who is, apparently, excessively unwilling to 
do so. 

By the way, ancther stopped passenger for whose refusal 


| ‘anc there seem difficulties are on the increase at Croydon, 
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CAMBRIA, at South- 
ampton, provides a 
frame for the Canadian 
Pacific liner Montcalm 


no reason was given was 
a Spanish inventor who 
came here from Brussels 
to show an anti-aircraft 
ray to the proper authori- 
ties. I do not say the de- 
vice was a world-beater, 
but I do say that it might 
have been one of those 
inventions which we shall 
be very sorry we have 
lost one of these days. 
Anyone with the faintest 
business instinct might at 
least have had a look 
at it. 
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You can always, of course, have a pleasant hour’s chat 
with a charming general at the War Office if you have an 
improved-pattern arquebus (Mark 103), but death rays are 
more difficult since an inventor burned a neat hole in a 
brigadier’s new field boot with one. 

Some years back we reversed the procedure of putting 
passengers through Customs and then examining passports, 
and now we wish passports could be done after Customs 
clearance, which would mean that those passengers through 
Customs and having a clean “‘ bill of health ’’ with the pass- 
port people, could leave for London right away. Ob- 
viously, avuidable delays in getting coaches away to Lon- 
don are occurring at present. The airline people should 
put an umbrella in a coffin and march to the Home Office 
demanding a square deal, thereafter invading the Ritz for 
a square meal, consisting of high tea with a relish. 

Our friends British Airways have returned to their old 
haunts at Croydon this last week, owing to flooding of their 
airport (on account of a burst pipe at Christmas time?). 
Several of them show distinct signs of webbed feet and gill 
slits, but we are extremely pleased to welcome them at our 
comparatively dry airport. 


Croydon’s Surface is Not Worst 

These lines, by the way, may interest my little friend 
of one of the newspapers who some weeks back asserted 
that the surface of Croydon was one of the worst in the 
world, or words to that effect. 

Matter of fact, I have never seen Croydon so mushy, 
and last time I landed, from Holland in a K.L.M. Douglas, 
we did quite a bit of skidding when taxying to the tarmac. 
The point is, however, that Croydon, considering the traffic, 
is better than most surfaces and will very soon drain itself. 

Something in the way of a bad skid ending with contact 
with the tarmac edge seems to have been the downfall of 
Frobisher, but the type was not out of action for long. 
Unfortunately, the Ensign class still is 

Those, by the way, who seem inclined to criticise Im- 
perial Airways just at the moment should remember that 
it is scarcely their fault if aeroplanes for which they have 
waited years have to be withdrawn from the air routes just 
when the company has laid all its plans in the reasonable 
expectation that brand-new material would serve the pur- 
pose it was presumably designed for, i.e., regular airline 
work. The best pilots and technical personnel cannot 
operate with material which is grounded almost as soon 

(Continued at foot of next page.) 
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QBI CONTACT 


Leading 


the Blind-approach Pilot Visually on to the Ground : Chance Bros. 


Demonstrate New Light Strip System 


N fulfilment of the demand for ever- 
increasing lengths of run, aerodromes 
have been extended in recent years to 
such a degree that the question of 

efficient runway-marking equipment for 
night and QBI operations has become a 
major problem. A _ position has _ been 
reached when certain types of floodlights 
have their limitations and when some 
more positive link-up with the aerodrome 
end of the radio approach beam is 
imperative. 

Last week Air Ministry officials and many 
airport operators were given the oppor- 
tunity, at Ringway Airport, Manchester, 
to examine a ‘‘ runway contact light ’’ 
system—the first of its kind to be in- 
stalled outside the United States—which 
promises to go a long way in assisting the 
pilot on to the ground under adverse 
conditions. 

For the time being, the system laid out 
at Ringway is intended only for operation 
in windless QBI conditions. Provision 
has been made, however, for the addition 
of three more such contact strips that will 
allow landings with the wind in various 
quarters. 

Thanks to the enterprise of the Man- 
chester Corporation, this system of lighting 
was evolved for use in conjunction with 
the Lorenz system. With its aid the pilot 
is able to approach the aerodrome down 
the beam to the last marker beacon. 
From there on he has no longer to guess 
his height and attitude to the ground, for, 
as at Ringway, he should be able to pick 
up visually the series of lights, which run, 
as in this case, a matter of 1,400 yards. 

The use of coloured filters and 
illuminated cross-strips enables the pilot 
to gauge accurately his precise position in 
relation to the line down which he is landing. What is more, 
given a visibility of more than two to three hundred feet, he 
can gauge the attitude in which he is flying—dropping an 
aircraft off a beam from twenty to thirty feet, through holding 
off too soon, is not unknown under bad conditions, particularly 
at night. 

At Ringway the contact light system was laid out at the 


strip. Snow, 


instigation of Messrs. Norman and Dawbarn, consulting 
engineers. The lighting system was made by Chance 


Brothers and Co., Ltd., of Smethwick, Staffs, and it was at 
the invitation of the latter that Air Ministry officials and 
airport operators foregathered to see, first hand, the advantages 
of the system. 

Briefly, the layout is as follows: Down the longest runway 
is laid a concrete strip some two feet wide. At intervals of 
5oft., for 1,400 yd., a Chance light is recessed into the ground. 
At every quarter distance there is a cross-strip, with lights 
placed at 3o0ft. intervals, including strips at each end. By 
means of colour filters the first row of lights across the strip 
show green. Following the centre strip of white lights, the 
pilot next encounters a cross-strip of white lights. Next comes 





* Plight 
Some of the flush lights in the 


incidentally, will 
melt off them. 


a double cross-strip of white lights—this 
indicates the centre of the strip. The next 
cross-strip will show red, and all lights of 
the centre strip which the pilot should be 
following will indicate red to the end of 
the strip. The reverse applies if the pilot 
should land in the opposite direction down 
the strip 

The Chance lights are specially designed 
so that, in spite of being recessed in the 
concrete strip, their light reaches maxi- 
mum intensity at eight degrees to the 
horizontal—approximately the correct 
angle for a pilot approaching down the 
strip. Each light is a self-contained unit, 
with an isolating transformer It is so 
fitted that the complete unit can be lifted 
out and attended to without disturbing 
the rest of the system 

Wednesday of last week, the evening 
of the official demonstration, the Fates 
decreed against Chance Brothers. Inches 
of snow at Ringway, followed by a steady 


deluge during the night prior to the 
demonstration, combined to leave Ring- 
way so waterlogged that the pilot of 


the aeroplane chartered to take the 
visitors up for a first-hand inspection of 
the system wisely decided against it 
However, a_ visiting K.L.M Douglas 
D.C.2, in the hands of Cdrs. Parmentier 
and Moll (of Australia Race fame) arrived, 
bringing with it the Controller of Schiphol, 
U. F. M.- Dellaert ; K.L.M. traffic officer, 
A. Aler; and the Dutch lighthouse 
engineer, Mh. P, van B. van Vioten. On 
learning the news, Mh. Aler immediately 
offered the services of his company’s 
Douglas. Auntie I.C.A.N., via the Air 
Ministry, decreed ‘You must  not.”’ 
Worried and teased, she eventually gave 
in, provided Uncle Customs agreed. He, 
however, felt in his pockets and found that they were only 
three-quarters full, so he demanded a mere {2,000 as duty 
So there ended the demonstration, except for the Air Ministry 
officials, who, as a special treat, were allowed up on one 
flight—whereupon, with more than poetic justice, the lights 
went out as soon as the Douglas, with its distinguished and 
duty-free cargo, became air-borne 

Every light, except one floodlight, went out and remained 
out for some ten minutes. Eventually the mains were put 
to rights—for they were at fault through a recalcitrant 
boundary light (the standby generating plant has yet to be 
installed). No reflection is cast on Chance Brothers, whose 
runway contact light system was seen—eventually—to its best 
advantage, though only by those fortunate enough to be aloft 
in the Douglas. 

At a dimner after the demonstration, Cdr. Parmentier ex- 
pressed his full approval of the system. He felt that when 
used in conjunction with the Lorenz system it should become 
indispensable, adding that at Amsterdam they would shortly 
be having two similar rows of lights with the approach beam 
leading down the centre. 


photograph 


THE WEEK AT CROYDON 


(Continued from opposite page) 


as it is delivered. Neither can a company run a huge air- 
mail scheme with complete success in such circumstances. 

Early last week an R.A.F. Spitfire, piloted by F/O. J. K. 
Quill, broke the Paris-London record, having left Le Bour- 
get at 14.27 hrs. and arrived at Croydon at 15.08 hrs. The 


time was thus 41 min., and the average speed about 
305 m.p.h. 

Major-Gen. Sir Reginald Ford, who is 70 years old (and, 
incidentally, war-time food controller for London and the 
Home Counties), has sufficient faith in commercial aviation 
to live in a suburb of Brussels and nip across by air to 
his London office. 


He says it takes him less time and 


trouble to do this than to get to London from Scotland 

Croydon Aerodrome combined staffs’ dinner and dance, 
always a cheery affair, will be held this year at the Grey- 
hound Hotel, Croydon, on Friday, February 10, at 07.45 
hrs. Sir Edward T. Campbell, M.P., Private Secretary to 
Sir Kingsley Wood, has consented to be present. Lounge 
suits will be worn, because we are working blokes, but 
there will be little or no lounging except in the odd sitting- 
out nook, because eating, drinking and dancing are to be 
taken seriously. Any proceeds after expenses are paid will 
be given to Purley and Croydon Hospitals. 

A. VIATOR. 
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. VOICING OBJECTIONS 


International Air-route Operators Appear Before the Licensing Authority 


to operate internal air routes is now in full swing. Last 

Friday the claims of North-Eastern Airways were heard 

by the Air Transport Licensing Authority at Caxton 
Hall, Westminster, London. They were opposed by Railway 
Air Services. In giving evidence on behalf of R.A.S., Sir 
Harold Hartley, chairman, and Mr. Reade, assistant to the 
chief commercial manager of the L.M.S., stated that the aim 
of Railway Air Services was to avoid uneconomic competition, 
and that they objected to N.E.A. ‘‘ trespassing on their terri- 
tory,’ which they considered to be west of the Pennines. Mr. 
Trustram Eve, chairman of the A.T.L.A., suggested that the 
L.M.S. might do as other railways and form a localised com- 
pany. To this Sir Harold Hartley replied that if they dis- 
solved Railway Air Services they would lose the advantage 
of being associated with Imperial Airways. The non-stop 
London-Glasgow service was the bone of contention. The next 
public hearing will be held on January 30. 

In Scotland, the A.T.L.A. held its first sitting on Monday 
of last week, the tribunal being composed of Mr. Trustram 
Eve (chairman), Sir Frederick Sykes and the Hon. H. L. 
Parker. The application by Scottish Airways was heard in 
the Scottish Land Court in Edinburgh, and it was opposed 
by Allied Airways and North-Eastern Airways. Mr. Gilbert 
Woodward, for Scottish Airways, said that the company 
sought licences to operate services between Inverness and Shet- 
land, with intermediate landings at Wick and Kirkwall ; 
between Aberdeen and Shetland, with intermediate landings 
at the same places; between Glasgow and Inverness, with 
intermediate landings at Perth; between Aberdeen and 
Stornoway, with intermediate landings at Inverness ; Aber- 
deen-Shetland direct ; and ‘‘ on demand ’’ services between 


f YHE hearing of oppositions to applications for licences 


The Bermuda Accident 


NE of the most dramatic rescues (and that over-worked 

term can be used with real justification) in the history of 
commercial aviation took place last week when the Imperial 
Airways Short boat Cavalier, flying on the Bermuda service, 
was forced down on to a rough sea by ice formation, 150 miles 
from Bermuda. She was commanded by Capt. M. R. Alderson, 
with First Officer Neil Richardson. 

Cavalier had left her base at Long Island, N.Y., at 10.30 
a.m. on Saturday. At 12.23, she wirelessed: ‘‘ Running into 
bad weather. May have to land.’’ At 12.27 came another 
message: ‘‘ Still in bad weather. Severe static.’’ In the next 
fifteen minutes Port Washington tried three times to contact 
Cavalier, but unsuccessfully. 

At 12.57 her radio cperator, Patrick Chapman, sent out an 
S$ O%. Two minutes later she reported: ‘‘ All engines failing 
through ice Altitude 1,500ft. Forced landing in a few 
minutes.”’ Eight minutes later he said that she was still up, 
had two engines running and that the pilot was trying to get 
the others started. Four minutes later, however, a series of 
messages announced that she was down. Her last message, at 
1.13, was a single word, ‘‘ Sinking.’’ 

Rescue measures were put in hand immediately. Port 
Washington ordered the Pan American Bermuda Clipper to 
search and also invoked the aid of the U.S. Coastguard flying- 
boats, together with Boeing bombers from Langley Field, Vir- 
ginia. Other landplanes and flying-boats also went out, but a 
number were forced to return by bad weather and by oncoming 
darkness. 

A general alarm message had also been sent out to surface 
vessels and a number of craft were soon hurrying to Cavalier’s 
assistance. Although the fact is not quoted in any of the re- 
ports, it may be assumed that her crew were able to give an 
accurate idea of her position. The tanker Esso Baytown was 
the first vessel to reach the scene of the accident and by mid- 
night was able to report that she had picked up ten of the 
thirteen persons on board. Apparently they had been found 
clinging to “‘ lifebelts’’—presumably the Moseley life-saving 
seat cushions. Three people, two passengers and the steward, 
Robert Spence, had succumbed. Later reports said that 
Cavalier, which had been holed, sank 10 to 15 minutes after 
putting down. 

All the survivors suffered in varying degrees from shock and 
exposure and Capt. Alderson was said to be in a serious con- 
dition. 

The mishap will undoubtedly teach valuable lessons, though 
it is a great pity that they must be learned even at the 
expense of three lives. The message about engine failure 


Kirkwall, Longhope, Westray, North Ronaldsay, Sanday, 
Stronsay, and Kirkwall-Wick. 

Mr. Woodward read a memorandum recalling the merging 
of Northern and Scottish Airways and Highland Airways into 
Scottish Airways, the purpose being to co-ordinate the air 
interests of these companies with the land interests of the 
L.M.S. and the marine interests of David MacBrayne, Ltd. 
Scottish Airways operated regular services to and from 13 
aerodromes on the mainland and in the Orkneys and Shetlands, 
and on behalf of Western Isles Airways they operated regular 
services to another seven aerodromes in the Western Isles 
Allied Airways had prevented them from providing facilities 
at Thurso, and thought themselves entitled to a monopoly. 

Mr. Eric Blain, for Allied Airways, called attention to the 
large amount of money that company had spent at Dyce. 
They were willing, if the companies got separate licences, to 
throw Dyce open to other operators. They felt themselves 
entitled to first consideration in connection with the direct 
Aberdeen-Shetland service, on which they had operated not 
only in summer, but through two winters, and they held 
the Shetland air mail contract. 

At the resumed hearing the next day Capt. E. E. Fresson, 
for Scottish Airways, said he did not think a direct service 
between Aberdeen and Shetland by another company was 
necessary. 

On the third day of the hearing the A.T.L.A. intimated 
that they did not think there should be a monopoly on routes 
north to Inverness and Aberdeen. They thought a case had 
been made, out for granting licences to both Scottish Airways 
and Allied Airways. It was, however, desired to obtain the 
views of the Postmaster-General, whose’ requirements might 
affect the decision. 


through ice formation arouses curiosity in view of the fact that 
Cavalier’s carburetters, like those of her sisters, had heated in- 
take muffs. Whether her airscrews had slinger rings cannot at 
present be ascertained. 


Airports Convention 


» ly papers will be read at the fifth annual Airports Con- 
ference, to be held at the Central Hall, Westminster, 
during the first three days of February. One, dealing with 
the qualifications and duties of airport managers, is to be read 
by Captain H. J. Andrews, manager of Liverpool airport; 
the other, setting out the procedure to be followed in estab- 
lishing an airport, with particular reference to municipal enter- 
prise, will be given by Mr. F. Greenwood, the engineer respon- 
sible for development of Elmdon (Birmingham). 

Some 150 delegates, including representatives of thirty-four 
municipal authorities from all parts of the British Isles, have 
been nominated to attend the conference. They will hear and 
discuss the report of action taken by the Aerodrome Owners’ 
Association during the past eventful year. The agenda will 
include the negotiations with the Air Ministry over the use 
of civil aerodromes for Reserve school training; the agreement 
of a scale of standardised landing and other fees; the part 
played by aerodrome owners in relation to the Civil Air Guard 
scheme ; and the first steps towards setting up the international 
aerodromes organisation initiated at the conference in Berlin 
last June. 

The conference and its associated exhibition—at which there 
are fifty-three exhibitors—will be formally opened by Sir 
Kingsley Wood at 10.30 a.m. on February 1. Lord London- 
derry, President of the Aerodrome Owners’ Association, will 
preside over the conference. He will also be in the Chair at 
the annual banquet of the A.O.A. on the evening of Feb- 
ruary 1, when the chief guest will be Captain H. H. Balfour, 
Under-Secretary of State for Air. 

The exhibition at the Central Hall, Westminster, will not 
be open to the general public, but trade tickets are obtainable 
from the Aerodrome Owners’ Association at 32, Savile Row; 
London, W.1. 


Mr. H. H. Greig 


R. H. H. GREIG announces his resignation from the post 
of maintenance manager to Jerseys Airways, Ltd., as 
from February 18 next. He has occupied the post since he 
joined the company in February, 1935. 
All letters written to him after January 30 should be 
addressed: ‘‘C/o F. Trodd, Esq., 57, Ethelburt Avenue, 
Swaythling, Southampton.”’ 
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Two More Fourteens for British Airways 


gene AIRWAYS have recently placed an order for two 
more Lockheed Fourteens. One 1s due for delivery this 
month and the other in March. 

These will supplement the present Lockheed fleet of five 
Fourteens and five Electras. 


“Frobisher” Exonerated 


Ar the mishap at Croydon, in which the undercarriage 
of the De Havilland Albatross Frobisher folded up while 
the machine was taxying in, the class was temporarily with- 
drawn from service while an examination of the undercarriage 
was made. 

It has now been ascertained that the mishap was not due to 
any structural defect, and the type has been restored to ser- 
vice. According to an Imperial Airways statement, “‘ the 
accident was due to the unusual state ot the aerodrome surface 
at the spot.’’ It appears that in taxying and turning the 
machine skidded and the wheel came into contact with the 
edge of the concrete apron. 

As soon as the class returned to duty, Falcon flew the Satur- 
day evening dinner service, making the Paris run in heavy 
rain and cloud in 76 min. 


Pagham Harbour Next ? 


T is revealed that the latest Empire base scheme is for the 

utilisation of the derelict Pagham Harbour, between Selsea 
Bill and Bognor Regis. 

It is suggested that it should be turned into a lagoon with 
a constant depth of nine or ten feet, which would be regulated 
by a dyke across the mouth of the harbour. A take-off run 
of a mile in all directions, and rather more in the direction 
of the prevailing south-west wind, would be available. 

Provisional estimates put the price of the site at about 
£195,000 and dredging and adaptation would cost another 
£415,000, apart from buildings. Good rail and road communi- 
cation could be provided without difficulty. Proposals on 
these lines have been laid before the Air Ministry by the owner 
of the site. 


Tata's Christmas Mail Claim 
yy is now generally known that there were instances of serious 
delay with the unprecedented loads of Christmas Empire 
mails—delay for which Imperial Airways are not altogether to 
blame. 

Tata Sons, Ltd., who were responsible tor distribution to 
Bombay, South India and Ceylon, issue the following state- 
ment on their own handling of the heavy mail traffic during 
that period :— 

‘* During the month of December, 1938, out of 20 services 
scheduled to arrive at Karachi carrying mail for India trom 
Europe, only six arrived at Karachi on schedule ; seven services 
were delayed for 24 hours; four services were delayed for 48 
hours; one service for 60 hours; one service for 168 hours, 
and one service for ten days In addition there were five extra 
services operated between Europe and India bringing air mail 
to India 

‘* Tata Sons, Ltd., the operators of the Karachi-Bombay- 
Madras-Colombo air mail, not only managed to operate all their 
northbound services from Colombo to Karachi on schedule, but 
also coped with the carriage of all mail from Karachi south- 
wards to Bombay, Madras and Colombo. 

‘*To do this the company flew 20,500 miles in ferry flights 
to place reserve aircraft in strategic positions to cope with un- 
expected loads. and 34,500 miles to connect with additional 
scheduled and unscheduled services arriving at Karachi, mak- 
ing a total of 55,000 miles additional flying. For this extra 
flying the company receives no remuneration. 

‘* During the month of December, Tatas transported a total 
of 57,200 lb. of mail and flew an aggregate of 140,000 miles, 
an average of 4,500 miles per day.” 


Southampton Traffic 
OR the first time in its history, the traffic in and out of 
Southampton Airport during 1938 showed a decline com- 
pared with the previous year. The number of machines in 
and out was 4,988, compared with 5,615 in 1937, and the 
number of passengers also fell from 25,266 to 23,187. On the 
other hand, the volume of mail and freight showed an upward 
trend 
The main reason for the decline in the number of machines 
and passengers is the reorganisation of the service schedules 
of Jersey Airways and, to a lesser degree, those of R.A.S. 


Additional Navigation Examination 


A* additional examination for First-Class Navigators’ 
Licences will be held, at the London centre only, com- 
mencing on May 15. Application forms and other details may 
be obtained from the Under-Secretary of State, Air Ministry 
(C.H.3), Adastral House, Kingsway, London, W.C.2. Appli- 
cations must be completed by April 3. 


United's Milestone 


NITED AIR LINES recently completed their 25,o00th 
scheduled transcontinental flight over the New York- 
Chicago-California route—equivalent to sixty-six million 
miles of coast-to-coast flying 
The first service flight was made in 1927 with a two-passenger 
Boeing 40-B (425 h.p. P. and W. Wasp). It took 33 hours. 
To-day’s run is being worked with Douglas D.C.3s, carrying 
up to 21 passengers, and making the trip in 16 hours. 


Franco-American Reciprocity 


HE French Government has now given its consent to one 
or more approved air transport companies operating trans- 
atlantic services to France. 
Permission is for a service of not more than four round trips 
a week for six months from the date of the first flight. In 
return for this concession, the United States undertakes ‘‘ to 
negotiate a reciprocal air transport agreement without 
prejudice to the operation of the contemplated temporary ser- 
vice. 


Guinea Airways’ Misfortune 


R. A. McDONALD, chief aerodrome inspector of the Civil 
Aviation Department, and Captain J. A. Jukes, senior 
pilot of Guinea Airways, iost their lives, together with Captain 
C. R. Clarke, a retired R.A.F. officer, and Mr. P. I. Donegan, 
a mechanic, when one of the company’s Lockheed Fourteens 
crashed in the river after taking off from Katherine Aero- 
drome, Darwin. 

A smali part of the 800 Ib. of overseas mails collected at 
Darwin for carriage to South Australia, Western Australia, 
Victoria and Tasmania was salved within a short time of the 
accident. The bulk was recovered later. 


Fairlop Project Progress 


HE much-discussed City of London Airport at Fairlep 

Plain, near Ilford, Essex, is in the news again. Speaking 
at the annual dinner of the Court of the Common Council at 
the Mansion House last week, Major G. H. M. Vine, Chie 
Commoner and Chairman of the City ands Committee, said 
that it was expected that the airport would be operating 
within the next two or three years. He said that the special 
committee charged with examining the scheme had been study- 
ing airport practice at Birmingham, Liverpool and Manchester 
with a view to finding the best method of utilising the 
thousand-acre site available at Fairlop. 


FOR AIRPORT OPERATORS 


URRENT during the Airports Exhibition and Conference, nex 
week's issue of FLIGHT will be a SPECIAL AIRPORTS 
NUMBER. It will include articles, contributed by specialists 
on the following subiects :— 
Air Trarric Controt Prosiems 


Desicninc Burtpincs ror Future Expansion 
Tue Future or Raoio Faciviries 
Arm Ministry Requirements IN PLANNING 
Airport Licutinc To-pay AND To-morrow. 
In add:tion, there will be a detailed guide to the exhibits of the 
53 firms at the Exhibition 


Next foe February 


Thursday 
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THE INDUSTRY 


Another. “Acrial" Act at Olympia 


VER 550 members and friends of the De Havilland organ- 

isation visited Olympia last Saturday. Their object was 
twofold—to see Bertram Mills’ famous circus (a novel varia- 
tion on the works-dinner theme) and to sit down later in the 
evening to dinner at the Addison Restaurant. Mr. A. S. 
Butler, chairman of the company, was in the chair. Speeches 
were reduced to a bare minimum. Mr. Butler was glad to be 
able to say that the Albatross which had sat down at Croydon 
had been exonerated and was once more in service. He went 
on to add that the D.H.95 had flown with promising results, 
and stressed that the company’s success with its first all-metal 
production was largely due to the enthusiasm of its staff. 

Sir Charles Bruce-Gardner (chairman of the S.B.A.C.) 
replied on behalf of the guests. His chief point was that 
manufacturers should be on their guard against losing foreign 
markets while engaged on the rearmament programme; they 
would be sorry for it later. 

Among those present were Mr. W. T. Hildred (Deputy 
Director-General of Civil Aviation), Major F. B. Halford, Mr. 
E. L. Hall (Imperial Airways), Mr. T. R. Thomas (A.R.B.), 
Mr. C. H. Roberts (Principal of the College of Aeronautical 
Engineering, Chelsea), Mr. H. E. Perrin, Mr. R. W. Fitch 
(Resident Technical Officer, Hatfield), and Mr. D. Brown 
(A.I.D. chief at Hatfield). 


A Titanine Gathering 


T the Langham Hotel, London, last Friday, Titanine, Ltd., 

held a cheerily informal cocktail party for their friends in 
the Industry—or the Industry and other industries, for a con- 
siderable number of unfamiliar faces at the party made one 
realise that the Colindale firm of aircraft-finish specialists are 
equally eminent in other spheres calling for expertness in 
preservation and decoration. 

The directors, Admiral Sir Lionel Preston, Mr. Holgate and 
Mr. F. Grainger, were present, and Sqn. Ldr. Geoffrey Aste, 
who specialises on the aeronautical! side of the business, received 
the guests. Sqn. Ldr. Aste, incidentally, is in command 
of No. 907 (County of Middlesex) (Balloon) Squadron at 
Stanmore. 

For their next party, oné feels, Titanine should evolve a new 
cocktail, the Satin Finish. Like its prototype, it should go 
down smoothly and impart that glassy (or do we mean 
** glossy "’?) appearance. 


“F. B. H.” Has a Party 


AJOR F. B. HALFORD, members of his staff, and some 
distinguished guests last week celebrated, at Frascati’s, 
the fifteenth anniversary cf the firm of Frank B. Halford. 

The speeches were marked, not by the usual mutual adula- 
tion and sycophantic references, but by really solid opinions, 
advice, and information. 

In proposing the health of the guests, Major Halford wel- 
comed Major Bulman, Major Ross, and Mr. Howells, of the 
Air Ministry. He recalled that in recent months Major 
Bulman has reached a key position in the engine industry, 
being in charge not only of development and design, but of 
production. ‘‘ D.H.’’ said Major Halford, had been the in- 
spiration of his work for ten or twelve years. People often 
asked him how he started the design of an engine. His ex- 
planation was that every Wednesday after lunch he went down 
to Hatfield and, over a cup of tea with ‘,D.H.,’’ discussed 
what was wanted. He came back to Edgware with a clear 
idea, and the rest was easy. 

Major Halford said that the Gipsy Minor had already done 
7oo hours in the air and 700 on the bench. The Gipsy Minor 
was to be the standard engine for the Moth Minor, which, it 
was hoped, would replace the original Moth. The Gipsy 
Major, which had been developed in the first place as a civil 
engine, had actually become a standard training unit for the 
Royal Air Force, and orders for this type ran into four figures. 
The Gipsy Six Series II, said Major Halford, had also been 
adopted as a standard training type. In referring to the De 
Havilland Albatross, which uses Gipsy Twelves, Major Halford 
said he felt sure that in a few months there would be a great 
demand for the type. One of these machines, he said, had 
made five return trips to Paris in ten hours under appalling 
conditions. The teething troubles, of course, had been greatly 
over-publicised. 

Apart from the present Gipsy Quartet, a new engine had 
been designed, and whether or not it would be put in pro- 
duction depended on single-cylinder tests started a few days 
before the dinner. The heavy-oil position had been examined, 


and although no decision regarding production had been 
reached, it was evident from what Major Halford said that if 
anybody is going to do the job it was D.H.s. 

Major G. P. Bulman, in responding for the guests, recalled 
that he had known Major Halford for nearly twenty-eight 
years, and said he was a sort of Dr. Watson to Major Halford’s 
Sherlock Holmes. When ‘‘F. B. H.’’ redesigned the ld 
120 h.p. Beardmore in 1915 he decided that an entirely new 
engine was wanted, and set to work at all kinds of funny 
times and places. One morning at 3 o'clock he woke Major 
Bulman to talk about piston rings. In 1916 the engine was 
put in a D.H.4. This, of course, was a wangle, because the 
machine was designed for a different engine. It was flown 
for the first time on a Sunday morning from Stag Lane, the 
pilot being Capt. de Havilland. Major Halford had ‘flu, and 
Major Bulman turned up to see that everything was fair. A 
cynical bystander remarked that Halford could not have much 
faith in his engine, but Major Bulman went up with Capt. 
de Havilland as the first occupant of the observer's cockpit 
of a D.H.4. 

Major Bulman referred to the ‘‘-Napier-De Havilland Axis ”’ 
and to an engine (not specified) which was, he thought, ‘* the 
finest in the world.’’ It was up to others to see that it had 
its chance. 

_Mr. J. L. Brodie voiced the sentiments of his colleagues in 
his appreciation of ‘‘ F. B. H.’’ Perhaps his most striking 
characteristic, said Mr. Brodie, was his acknowledgment of 
efforts made by others. 


Reiracting the Tap 


LTHOUGH in modern flying boats and big bombers the 

crew have infimiely more room in which to operate than in 
older craft, economy of space still plays a vital part. A small 
component projecting forward but a few inches out of its 
surroundings can make all the difference between unnecessary 
caution and freedom of movement for the crew. Thus, even 
such a small item 
as a water tap 
must, if possible, 
be flush fitting 
and yet readily 
accessible. 
Phillips Telescopic 
Taps, Ltd., of 62, 
Pall Mall, Lon- 
don, S.W.1, have 
evolved’ a tap 
which fulfils this 
requirement 
—and made them, 
for many commer- 
cial purposes, at 
the rate of mil- 
lions a year. This 
type of tap, actu- 
ally, is fitted to 
the 5-gallon water 
tanks in large fly- 
ing boats. 

Phillips taps are an excellent example of modern steel press- 
work at its best. The tap is self-locking. A quarter turn in 
an anti-clockwise direction unlocks it It can then be pulled 
out, an operation which automatically allows an inner sleeve 
to open the outlet. It is both light and simple. A later type 
of slightly different design, and made of brass, is now being 
used by the Air Ministry for use with 8-gallon tanks for 
holding chlorinated water. 


A North-and-Midlands Merger 


a important announcement was made at an extraordinary 
general meeting of Cornercroft, Ltd., the well-known 
Coventry firm of engineers, held to consider a resolution in- 
creasing the capital of the company to £250,000 by the creation 
of 500,000 ordinary shares of 4s. each. Shareholders were told 
that it was proposed to acquire the entire capital of another 
business well known in the aircraft sub-contracting sphere— 
that of Northern Aircraft and Engineering Products, Ltd., 
Guide Bridge Mills, Ashton-under-Lyne. 

The resolution was amended so that it provided for the 
creation of 87,500 ordinary shares of 4s. each specifically for 
the purpose of acquiring shares in Northern Aircraft and 
Engineering Products, Ltd., and 412,500 ordinary shares on 
the terms of the original resolution. 

The resolution, as amended, was unanimously approved. 








The Phillips tap, open and closed. 
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LOW-COMPRESSION 


DIESELS 


Some Notes on the Possibility of Improving the Performance of Four-stroke 
Compression-ignition Engines for Aircraft 


By VSEVOLOD V. SMIRNOFF 


HE author of this article maintains that the disparity 

between the four-stroke diesel and the petrol engine will 

probably never be sufficiently narrowed by the increase 

of boosting, unless this is accompanied by a decrease 
of C.R. Means are suggested for making possible the operation 
of four-stroke C.1. engines at low C.R.s. On the basis of 
calculated performance of the C.I. aero-engine with low C.R. 
it 1s shown that this engine, even without any cooling of the 
air supply, could develop considerably more power than a 
comparable petrol engine of the same swept volume. The 
ratios of frontal area and of weight to power are less in the 
case of the C.1. engine, and the fuel consumption at normal 
maximum output ts about 0.425 /b. per b.h.p. 


The high combustion pressures and the necessity of 
having excess air in the cylinder of a compression-ignition 
engine in order to ensure sufficiently complete combustion 
of fuel result in a greater weight and a lower power output 
of the four-stroke C.Il. engine when compared with a 
contemporary petrol engine of the same swept volume, it 
the engine speed and the induction conditions are equal 
in both cases. In the case of a C.I. engine, the boost 
pressure is not limited to the same extent by detonation 
problems as it is in a petrol engine. This makes it 
possible to improve its performance by heavy boosting. 

Yet it seems that this method alone is not sufficient for 
narrowing the marked disparity between the modern 
petrol aero-engine and the four-stroke C.I. aero-engine. 
On the one hand, induction pressures, in the case of petrol 
engines, continually increase along with the improvement 
of fuel quality ; and on the other hand, in the C.I. engine 
it is neither useful nor permissible to carry boosting beyond 
certain limits. Indeed, induction pressures in a four- 
stroke C.I. engine must be very much higher than in a 
petrol engine if B.M.E.P.s are to be equal, and higher still 
if the weight/power ratio is to be comparable with that 
ot the petrol engine. The compression pressure increases 
im proportion to the induction pressure, approximately, 
and with regard to the ignition lag it is impossible to 
prevent further increase of pressure during the combustion. 
Therefore the maximum combustion pressure inevitably 
rises with induction pressure and, due to the high com- 
pression ratio, it would ultimately. attain extremely high 
values. It is true that the ignition lag decreases with 
boost increase. This makes it possible to reduce somewhat, 
at the cost of fuel economy, the rate of the maximum 
pressure increase, but not to prevent it. Gas temperatures 
in the cylinder of a heavily-boosted C.I. engine would also 
be very high, due to the increase of the induction tem- 
perature, assuming that an air cooler is omitted in order 


to avoid additional weight, drag and installation difficulties. 
Thus with increase of boost the working conditions of the 
C.I. engine would ultimately become too severe, due to 
excessive pressures and temperatures in the cylinder 

As yet there are no means known to reduce substantially 
the minimum amount of excess air required for the normal 
operation of high-speed C.I. engines. Therefore a high- 
duty four-stroke C.I. aero-engine must necessarily be 
heavily boosted, but means have to be found for avoiding 
excessive pressures and temperatures in the cylinders of 
the engine if it is to become a serious competitor of the 
petrol aero-engine. Theoretically there exists a very 
simple solution of the problem: heavy boosting coupled 
with the use of a correspondingly low compression ratio. 
Indeed, the higher the induction pressure and temperature 
in the cylinders, the lower is the necessary C.R. for raising 
the cylinder charge to the minimum required compression- 
pressure and temperature. In practice things are more 
complicated, due to variations of engine operating con- 
ditions. It is necessary either to have an engine with 
variable C.R. (in case of the supercharger pressure ratio 
being variable with engine speed) or the induction con- 
ditions must be kept within sufficiently narrow limits at 
all operating conditions of the engine, including starting. 

So far engines with variable C.R. are used in the labora- 
tory only. Development of an appropriate engine for 
aircraft would certainly be accompanied by serious 
difficulties, loss of time and considerable expense. Indeed, 
it appears easier to ensure sufficient constancy of the 
induction conditions. It is true that at present, with the 
exception of the reciprocating-piston type of compressor, 
there is no supercharger which could deliver air at a 
sufficiently constant pressure ratio throughout the whole 
working range of a high-speed engine. Unfortunately, the 
use of this type, as well as of the Roots and the vane 
types of supercharger, is prohibitive due to their excessive 
weight and dimensions, especially with regard to the 
considerable mass flow of air through the supercharger in 
a heavily-boosted engine. There are in existence, however, 
quite reasonable means for ensuring the necessary con- 
stancy of induction conditions in an engine provided witb 
the usual centrifugal-type supercharger. 

The required degree of constancy ot the induction 
conditions at normal speeds and loads of an engine with 
low C.R. could be realised with an exhaust turbine-driven 
supercharger by providing the turbine with an appropriate 
regulating device controlling the inlet to the turbine 
nozzles. The regulating device, which could be operated 
by some automatic boost control, should be arranged to 
maintain the pressure head through the turbine necessary 
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Fig. 1. Decrease of C.R. to maintain 

constant compression conditions. Curve 

a corresponds to a C.R. of 14:1 and 

zero boost. Curve b to a C.R. of 14:1 
and 7 Ib. per sq. in. boost. 


or delivering air into the engine induction manifold at the 
required pressure ratio. The use of the turbine-driven 
compressor would also result in increased power output 
and better fuel economy when compared with an engine 
fitted with the mechanically-driven supercharger. In 
addition, provision could be made for increasing the 
induction pressure during take-off and in all-out flight, 
and for preventing to a certain degree the decrease of 
power output with altitude. It is to be remarked that, 
even at quite low C.R.s and high induction temperatures, 
the exhaust temperatures would be substantially lower than 
in a petrol engine, due to the considerable excess of air. 
Therefore no such difficulties should be encountered as 
with the exhaust turbine applied to a petrol engine. 


Auxiliary Pumping Cylinders 


At the lower speeds and loads of the engine, outside the 
range of the efficient operation of the turbo-compressor, a 
number of working cylinders could be used in place of the 
supercharger. The fuel supply to them would be cut 
off and the timing altered in view of pumping air from the 
exhaust to the induction side of these cylinders. Shut-off 
or non-return valves would, of course, be necessary and 
should be incorporated in the induction and the exhaust 
systems. Delivery pressure of the pumping cylinders 
being high, and the inertia forces at low speeds of the 
engine not being considerable, this scheme could certainly 
be realised without serious difficulties, especially as variable 
timing has often been used in the past in the form of 
decompression devices for starting.* 

For starting, the initial compression of air in the 
induction manifold of a C.I. engine with low C.R. could 
be effected by the conversion of mechanical energy, the 
engine being rotated and some of its cylinders being used 
to pump air into the induction manifold. Appropriate 
devices could be used to accelerate the compression process, 
and to increase the corresponding temperature rise. 
There are, of course, other possibilities. For instance, good 
results could probably be obtained by firing an appropriate 
starting cartridge into the induction manifold. This 
would produce quick compression of the air supply in it, 
accompanied by a considerable rise of temperature. 

The probable relation of engine performance to induction 
pressure for the ordinary C.I. aero-engine, and for the 
engine with the lowered C.R., being of considerable interest 
with a view to comparing them mutually and with the 
present-day petrol engine, the author has calculated this 
relation as follows : 

First was calculated the approximate relation of the 
C.R. to the induction pressure for the fixed compression 
pressure and temperature corresponding to an engine with 
14:1 compression ratio at zero boost and at 7 lb. per 
sq. in. boost (Fig. 1). 

In Fig. 2 is shown the rate of decrease of the ideal thermal 


* The American two-stroke “Deschamps” C.I. aero-engine is fitted with a 
Similar device 








a constant C.R. of 14:1. In 
curve 2 the C.R. varies in ac- 
cordance with curve a in Fig. 1. 
In curve 3 C.R. varies in accord- 
ance with curve b in Fig. 1. 











Fig. 3. Rate of increase of volumetric 
efficiency. Curve 1, at constant C.R. of 
14:1. Curve 2 at C.R. varying in 
accordance with curve a in Fig. 1. 


efficiency with induction pressure increase, for a 20:1 
air/fuel ratio and 1,400 lb./sq. in. maximum combustion 
pressure, C.R. being 14: 1, or varying as shown in Fig. 1. 
A point on the diagram was checked by allowing for 
variable specific heat, dissociation, heat losses and lower 
maximum combustion pressure, and gave the same ratio 
of efficiencies as in the diagram. Therefore in the following 
it has been assumed that thermal efficiency, with a 20:1 
air/fuel ratio and 1,000 Ib./sq. in. maximum combustion 
pressure, would vary approximately as shown in Fig. 2. 

As to the volumetric efficiency, it was assumed that this 
would vary proportionally to the induction pressure and 
to the expression R/(R — 1), R being the C.R., and in- 
versely proportional to the induction temperature. It is 
assumed that provision is made for the efficient scavenging 
of the combustion chamber (Fig. 3). The adiabatic tem- 
perature efficiency was evaluated at 70 per cent. (Ref. 1), 
and the supercharger delivery temperature was taken as 
being the induction temperature to cylinders. 

The I.M.E.P. and the corresponding thermal efficiency 
of an engine at zero boost, 1,000 Ib./sq. in. maximum 
pressure, 20: 1 air/fuel ratio and about 2,500 r.p.m. of the 
engine (42 ft./sec. mean piston speed) were deduced from 
information in the recent report of E. G. Whitney and 
H. H. Foster (Ref. 2), and used for calculating, with 
reference to Figs. 2 and 3, the relation of the I.M.E.P. to 
the induction pressure (Fig. 4). 

The B.M.E.P.s were calculated both for engines with 
the mechanically-driven supercharger and with the exhaust 
turbine-driven one. The total adiabatic efficiency of the 
centrifugal compressor was estimated at about 65 per cent., 
and that of the exhaust turbine also at about 65 per cent. 
(Refs. 1 and 3). The induction temperature to the turbine 
was considered as being approximately equal to the exhaust 
temperature from the engine cylinders, cooling appearing 
unnecessary for lower temperatures than those encountered 
in the petrol engine. Pumping losses, i.e. pressure losses 
in the valves and ducts, were evaluated at about 5 Ib./sq. in. 
(Ref. 4), and friction losses (piston and bearing friction and 
auxiliaries) at about 17 Ib./sq. in. 

In Fig. 5 the calculated B.M.E.P.s are plotted against 
the induction pressure, and in lig. 6 are represented the 
corresponding fuel consumptions. 

The ratio of the combustion chamber volume to the 
swept volume being small in ordinary C.I. engines, diffi- 
culties may be encountered with either the combustion 
chamber shape or the gap between the piston crown and 
the cylinder head at top dead-centre. These difficulties 
contribute to the choice of the small bore : stroke ratios 
found in C.I. engines. Lowering of the C.R. is, therefore, 
favourable to the possibility of reducing the stroke and 
increasing correspondingly the r.p.m. of the engine without 
altering the combustion chamber dimensions and the gas 
velocities in the valve ports. The power output of the 


engine would remain approximately the same as before 
(mean piston speed and consequently power output per 
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stant C.R. and at C.R. varying 
according to curve a in Fig. 1. 


sq. in. of piston area being unaltered, 


C.R. of 14:1 and at C.R. varying in 

accordance with curve a of Fig. 1. 

Curve I refers to engine with mechan- 

ically-driven supercharger and curve 

II to engine with exhaust turbine- 
driven supercharger. 


Curve I, with mechanically-driven 

supercharger and C.R. varying accord- 

ing to curve a of Fig. 1. Curve II with 

exhaust turbine-driven supercharger 

and C.R. varying according to curve a 
of Fig. 1. 











except possibly due to some small 

variations of the B.M.E.P). Engine 

weight would probably decrease a little, in spite of 
somewhat higher inertia forces, and the frontal area of 
the engine would be reduced considerably. 

In Fig. 7 is represented comparative variation of the 
power output per litre of the swept volume, in relation to 
the possible increase of the bore : stroke ratio, assuming 
that the initial ratio is 1 : 1.4, and the maximum permissible 
ree, 

To provide a comparison with the contemporary petrol 
engine, let us consider a definite case, viz. an engine with 
low C.R., equipped with a turbo-compressor which could 
maintain atmospheric pressure up to 30,000 ft. (Ref. 3).* 
This turbo-compressor would maintain a pressure of 
about 30 Ib./sq. in. up to 12,o00ft. Probable power 
outputs per cylinder of the engine are plotted m Fig. 8 
against the cylinder size, together with outputs of the 
petrol engine (Ref. 5). In Table 1 are given further 
comparative figures for the same engines. It has been 
assumed that some 150-200 Ib./sq. in. higher maximum 
combustion pressure in the C.1. engine would not increase 
substantially the weight of the engine, but that the use 
of the turbo-compressor would increase it by about 
} Ib. per b.h.p. (Ref. 2). 


Discussion and Conclusions 

From Figs. 5 and 6 it may be seen that, in the matter 
of power output and fuel consumption, the decrease of 
the C.R. is not favourable, the B.M.E.P. at equal induction 
conditions and maximum combustion pressures being the 
Same as in the engine with high C.R., and fuel economy 
being worse.t On the other hand, according to Fig. 7, 
the power output per litre of swept volume may be made 





* It is true that the adiabatic temperature efficiency of such supercharger would 
be somewhat less than 70 per cent. (Ref. 1), but on the other hand, power outputs 
are calculated at 20: 1 air/fuel ratio, whereas for all-out operation it is possible and 
permissible to burn more fuel and obtain more power at the cost of a higher fuel 
consumption and of smoky exhaust (see also Ref. 2). In addition, it is quite 
jmprobable that no cooling of the air supply whatsoever would take place in the 
nduction system. 








greater in case of the engine with lower C.R. This would 
result in a smaller frontal area of the engine, and probably 
also in a somewhat lower weight/power ratio. 

More important than all the above is the fact that 
increase of power output of the C.I. engine at a constant 
maximum combustion pressure has no definite limits under 
the condition of corresponding reduction of C.R. In the 
case of a fixed high C.R., the maximum boost pressure is 
limited theoretically to the value at which the compression 
pressure would become equal to the allowed maximum 
combustion pressure. In practice, on account of the 
unavoidable pressure-increase during the combustion, it is 
limited to a still lower value. For instance, if the maxi- 
mum pressure is set at 1,000 Ib./sq. in., tle maximum boost 
could not, theoretically, exceed about 30 Ib./sq. in., and 
in practice certainly not about 20 Ib./sq. in. 

Figs. 5 and 6 show also quite clearly the advantage of 
the exhaust turbine-driven supercharger with regard to 
power output and fuel economy. For instance, at 
30 Ib./sq. in. boost, the power output is higher by 10 per 
cent. and the fuel consumption lower by 10 per cent. in 
comparison with the engine with mechanically-driven 
supercharger. 

From all the above it may be concluded that really low 
C.R.s (of the order of 10: 1 and less) are very suitable for 
heavily-boosted C.I. engines, making it possible to prevent 
increase of the maximum combustion pressure and tem- 
perature. But it would be rather absurd to lower the 
C.R. so long as it is possible to have done with the high 
C.R. usual in ordinary engines. It is only necessary to 
bear in mind that comparison between the two types 
should always be made at equal maximum combustion 
pressures. 

From Table 1 it may be seen that at 12,000 ft. the power 





+ At any rate, no account is taken of the favourable influence of smaller 
heat losses during the combustion, due to lower surface to volume ratio of com- 
bustion chamber in engines with low C.R. 
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Power output 
per cylinder. Bore-stroke 1 : 1. 
Mean piston speed 39.5ft. per sec. 
us Curve 1, petrol engine at 35in. 
pressure at 
12,000ft. Curve 2, four-stroke 0 
C.1. engine at 12,000 ft. at 1,000 
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TABLE tr. 
COMPARATIVE FIGURES (AT 39.5 FT. PER SEC. MEAN PISTON SPEED) FOR PETROL AERO-ENGINE AT 35 IN. OF HG. INDUCTION 
PRESSURE AT 12,000 FT., AND FOR FOUR-STROKE C.1. AERO-ENGINE AT 1,000 LB. PER SQ. IN. MAXIMUM COMBUSTION PRESSURE. 





No. and Weight, Ib. Power at 
Arrange- 


ment 


Bore 
and 
Stroke. 


Frontal 
Area. 


12,000 ft. H.P. 


Frontal 
Area 
of C.L 
Engine 
per h.p. 


Weight 
of C.1. 
Engine 
per h.p. 
at S.L. 


Frontal Power 
Area of the 
per h.p. C.I. 
(Petrol Engine 
Engine). at S.L. 


Weight per 
h.p., Ib. 





Petrol 
Engine. 


1,450 


Petrol 


C.1. 
Engine. i 


of 
Cylinders. 


C.1 
Engine. 


sq. in. 


12V 820 
14 2-R 7 I 


16 xX 





1,000 





1,000 


410 


,500 
1,000 





|} 16H 


18 2-R 





1,630 


1,610 








1,000 





24 X 


1,670 1,000 














24H 








Engine. 
1,050 


1,050 


1,050 


1,050 


c.L, 
Engine.| 


1.63 | 


Petrol 
Engine. | 


1.45 





h.p. Ib. 





sq. in. 





1,500 


1,500 





1,500 











1,500 








1,500 

















output of a C.I. engine at 30 Ib./sq. in. boost and 
1,000 |b./sq. in. maximum pressure, with no cooling of the 
air supply, should be about 5 per cent. higher than that 
of a petrol engine at 3 Ib./sq. in. boost, provided that the 
piston speed is the same in both cases (39.5 ft./sec.). At 
sea level the power output of the C.I. engine should be 
higher by 50 per cent. than that of the petrol engine at 
12,000 ft., the induction pressure being brought up to 
40-45 \|b./sq. in., excess air coefficient and maximum 
combustion pressure being kept as before. Fuel con- 
sumption of the C.1. engine should be in both cases (i.e. at 
12,000 {t. and at sea level) about .425 Ib./b.h.p. hour. 

So far as maximum pressures are concerned, it should 
be possible to obtain at 12,000 ft. a not much lower power 
output than at sea level by increasing the boost pressure 
up to the same value of 45 lb./sq. in. But temperatures 
would be too high, and the use of an additional super- 
charger, either mechanically or turbine-driven, could 
scarcely be avoided. At any rate, temperatures could be 
towered and power output further increased considerably, 
not only at altitude but also at sea level, by the use of a 
cooler. Provision of the additional mechanically-driven 
supercharger should be a simple affair, resulting only in 
somewhat worse fuel economy. With regard to some 50 
Or more per cent. power increase at 12,000 ft., the pro- 
vision of a cooler and an additional supercharger would 
probably be worth while, in spite of the somewhat increased 
weight, drag and fuel consumption. 


Effective Degreasing 


ALLED by the picturesque name of ‘‘ Gunk D.P.’’ solu- 
tion, a very effective degreasing agent is now being 
marketed by Brown Brothers, Ltd. 

Judging by the effects of a sample when applied to a par- 
ticularly messy part of a car, we are fully prepared to accept 
the claims made for the solution. It is simply brushed or 
sprayed on to the greasy surface, when it at once converts the 
grease to a thin, black soapy liquid which can be completely 
hosed or washed away with cold water, leaving the metal 
without even an oily film. 

It is also claimed that the solution is harmless to fabrics, 
non-corrosive and safe to handle, and it is stated that it is 
being extensively used by transport undertakings, etc. It 
retails at 5s. 3d. per gallon drum, or at an attractive price 
in bulk. 


A Paper on Alloys 


EPRODUCED in the current Journal of the Royal Aero- 
nautical Society is a paper read before the Manchester 
branch by Mr. F. R. C. Smith, B.Sc., A.F.R.Ae.S., of the 
Northern Aluminium Co., dealing with the uses of aluminium 
alloys in aeroplane construction from the practical workshop 
point of view. 
The paper deals briefly with the mechanical properties of 
the low-, medium-, and high-strength alloys in the form of 


As may be seen from Table 1, the ratio of frontal area to 
power output would be lower in case of the C.I. engine, but 
the weight : power ratio would be somewhat higher, if the 
comparison is made at 12,000 ft., though considerably 
smaller at sea level. At any rate, as was mentioned above, 
provision of a cooler and of an additional supercharger 
could increase the power at altitude to such an extent 
that the weight : power ratio would decrease substantially. 

Finally, it is to be noted that increase of permissible 
mean piston speed and maximum combustion pressure, 
better cooling, improvements in fuel quality and perfection 
of. general layout would improve the performance of the 
C.1. engine with low C.R. no less than of any other type of 
internal combustion engine for aircraft. Therefore the 
relationship between the four-stroke C.I. engine with low 
C.R., the ordinary four-stroke C.I. engine, and the petrol 
engine (so long as the combustible mixture is compressed 
in the cylinders) should remain the same as at present. 
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Leistungssteigerung von Dieselflugmotoren, Jb., 1937, 


bei Steigerung der 


sheet castings, extrusions and forgings, and indicates the rapid 
advances which have taken place in the development of these 
products, while attention is given to the many problems which 
arise during their use, and indicates close collaboration be- 
tween the manufacturers of these products and the users. 


AR.P. Shelters 
ELL-SHAPED ‘‘Consol’’ armoured A.R.P. shelters for 
protecting key personnel on duty in factories, etc., are 
described in a leaflet issued by Constructors, Ltd., Nickel 
Works, Erdington, Birmingham, 24. They are made in sizes 
to accommodate from one to four men. 


A Non-inflammable Paint 


AST week a member of the staff of Flight was present at 

a private demonstration of what is claimed to be a non- 
inflammable paint. The inventor is a Dutchman. Lighting 
a strong gas jet, he first held in-it pieces of fabric and wood 
covered with ordinary faint, and, of course, they at once 
flared up. Then he put into the flame similar pieces painted 
with his solution. The flame burnt through them, but did 
not spread, and the moment that the piece was withdrawn 
from the jet all smouldering ceased at once. 

The inventor claims that his preparation can be economic- 
ally added to any form of paint, including aircraft finishes, 
and will not affect the colour in the slightest. Further develop- 
ments will be awaited with interest. 








